
M DESMOINES RECREATIONALQ
US Army Corps RIVER AND GREENBELT
of Engineers
Rock Island District D TIC

-' SEPI 7 1991,FEATURE DESIGN MEMORANDUM #6 V
WITH ENVIRONMENTAL ASSESSMENT C

AD-A240 547
IIl ~I 11111 IillIIIII MULTI-PURPOSE TRAIL

RED ROCK, SEGMENT I1

'4, " " " *i

, * * ,94/ '/ ,-,

I. ~ , , .t'R ,* . 1. /vz , m ""./ r .,A.ll. w.. -_

MARCH 1991

91- 10700

I Z!!li!l~llll~~llrllll

: .- _' l l ] lll~ l II I II III IINI[] III| 'iiI l l I il 4 4lJ J i



DEPARTMENT OF THE ARMY

ROCK ISLAND DISTRICT CORPS OF ENGINEERS

CLOCK TOWER BUILDING - P 0 BOX 2004

ROCK ISLAND ILLINOIS 61204-2004

l~l~i' "/ ATTENTION OF

Engineering Division
General Engineering Section

SEE DISTRIBUTION LIST

Enclosed is a copy of the final approved Feature Design
Memorandum (FDM) with Environmental Assessment (EA) for the
Des Moines Recreational River and Greenbelt, Multi-Purpose
Trail, Red Rock, Segment II.

Final plans and specifications for Multi-Purpose Trail,
Red Rock, Segment II are being prepared. The construction
of Segment II will involve two contracts, Segment IIA and
Segment IIB. Construction of Segment IIA is scheduled to
begin in Fall 1991 and be complete in Fall 1992.
Construction for Segment IIB is scheduled to begin in Spring
1992 and be complete in Fall 1992. Questions concerning the
FDM or final plans should be directed to Mr. Perry Hubert,
telephone (309)788-6361, ext. 6554.

Sincerely,

;coh~R. Brown
Colonel, U.S. Army
District Engineer

Enclosure

~~ For-

J..43 t t: "CL at 1 '<4 .. ....

'_'l' t&2: . ..............-..~... ...

I - i:vn

• " r .J k ,+t ,.e

2,vLLt . L~r



TYPBD 13 Aug J

CECW-EP--E (CENCE-PE-ED-TH/8 Xay 1991) Ist End SMTH/tf/27-8995
SUB,3CTI Des Moins Recreational RiVor and Greenbelt, FDM #61
Multipurpose Trail, Rod Rock, Segment 1g1

HQ, U.S. Army Corps of Engineers, Washingtonj DC 205i4-1o00

FOR Cozmsnaer, North Centrdl Division, ATTh; CENCE-PE-ED--TX

nD #6 has been raviewed and is approved. Tha 'esponsea to
comments providad in an informal exchange between this HQ and your
office are vatiEfactory and should be included in the permanent
project dooumentation,

POP, THE DIMETOR OF CIVIL~ WORM

3 Encls JOHN A. MoPHERSON
wd all encla Acting Chief, Vnginoring D!Lvision

Directort. of Civil Works



DEPARTMENT OF THE ARMY

ROCK ISLAND DISTRICT CORPS OF ENGINEERS

CLOCK TOWER BUILDING - P 0 BOX 2004

ROCK ISLAND ILLINOIS 61204 2004

ED - DC

FEATURE DESIGN MEMORANDUM ;6

WITH ENVIRONMENTAL ASSESSMENT

DES MOINES RECREATIONAL RIVER AND GLIEENBRT.T

MULTI-PURPOSE TRAIL
RED ROCK SEGMEN'i [I

MARCH 1991



ACKNOWLEDGEMENTS

Project Engineer Tim Hess

Environmental Analysis Charlene Carmack

Economic and Social Analysis Patricia Risser

Cost Estimate Mike Cummings

Technicians Bonnie Vorel
John Gall

Jeff Hutton

Real Estate Bob Lazenby

Lake Red Rock Manager Gerald Dowell

Structural *nalysis Wen Tsau

Hydrology and Hydraulic Analysis 
Shirley Johnson



FEATURE DESIGN MEMORANDUM #6
WITH ENVIRONMENTAL ASSESSMENT

DES MOINES RECREATIONAL RIVER AND GREENBELT
MULTI-PURPOSE TRAIL
RED ROCK SEGMENT II

TABLE OF CONTENTS

Sub* etPg

I. Introduction 1
A. Project Authority 1
B. Purpose and Scope 1
C. General Design Memorandum 1
D. Advisory Committee 3
E. Principles and Guidelines 3
F. Local Sponsor 3
G. Other Reports 3

II. Description of Project 3
A. Project Location and Description 3

1. Project Location 3
2. Project Description 4

B. Design and Construction Considerations 4

1. General Considerations 4
2. Hydrology and Hydraulics 4

3. Geotechnical 4
4. Structural 5

a. Highway T-15 Underpass 5
b. Bridge at Station 97+80 5

C. Real Estate Requirements 6

1. Purchase of Private Land 6
2. Private Land Owner 6
3. Alternative to Purchase of Private Property 6

D. Operation and Maintenance Considerations 6

1. Operation 6
2. Maintenance 6

E. Highway T-15 Crossing Considerations 6
1. At-Grade Crossing 7
2. Bridge Crossing 7
3. Tunnel Crossing 7

F. Stream Crossing Considerations 8
1. Culvert and Embankment Crossing 8
2. Bridge Crossing 8

H. Cost Estifiiate 11
I. Economic' Analysis 13

Introduction 13

=i



TABLE OF CONTENTS (Cont'd)

Subject

Existing Ponditions 13
Trail System Improvements 13
Bn.efit Computation 13
Anttcipated Use of New Trail 15
4veragp #nnual Benefit 20
Safety Iprovements 20
Average Annual Cost 20
Economic Summary 21
Sensitivity Analysis 22

J. Environmental Assessment 23
Purpose and Alternatives 23
Major Findings and Conclusions 23
Relationship to Environmental Requirements 23
Affected Environment 24
Environmental Effects 25
Public Facilities and Services 26
Coordination 27

III. Plan Implementation 27
A. Schedule for Design and Construction 27
B. Implementation Responsibilities 27
C. Coordination Meetings 27

IV. Recommendation 28

V. Finding of No Significant Impact 29

TABLES

Number Title Page

I Project Construction Cost Estimate 11
2 Project Cost Summary 12
3 Criteria for Selecting an Appropriate Procedure for 14

Evaluating Recreation Improvements at Lake Red Rock
4 Unit Day Value Assessment for Recreation Experience 16

on Multi-Purpose Trail at Lake Red Rock, With and
Without Project Conditions for Bicyclists and Hikers

5 Unit Dry Valve Assessment for Recreation 17
Experience Cn Multi-Purpose Trail at Lake
Red Rock, with and without Project Conditions

6 Summary of Annual Recreation Data 19
7 Expected Monthly Use 19
8 Summary of Annual Costs 21
9 Benefits and Cost Summary 22

ii



TABLE OF CONTENTS (Continued)

FIGURES

Number Title Page

1 Trail Location Map 2

2 Alternate and Primary Alignments 9

PLATES

Number Title

I Location Maps and Index
2 Hydraulic Data
3 Plan and Profile, Sta. 0+00 to Sta. 22+00
4 Plan and Profile, Sta. 22+00 to Sta.44+00
5 Plan and Profile, Sta. 44+00 to Sta. 66+00
6 Plan and Profile, Sta. 66+00 to Sta. 88+00
7 Plan and Profile, Sta. 88+00 to Sta. 110+00
8 Trail Sections
9 Highway T-15 Trail Underpass, Plan

10 Highway T-15 Trail Underpass, Sections
11 Stream Crossing, Timber Bridge

APPENDICES

A - Design Analysis
B - 404(b)(1) Evaluation
C - Correspondence
D - Distribution List



II IFEATURE DESIIGN MEMORANDUM #6
WITH ENVIRONMENTAL ASSESSMENT

DES MOINES RECREATIONAL RIVER AND GREENBELT
MULTI-PURPOSE TRAIL
RED ROCK SEGMENT 1I

I. INTRODUCTION -

A. Project Authority

The Des Moines Recreational River and Greenbelt (hereinafter
referred to as the Greenbelt) was funde and authorized by Public Law 99-
88 as approved on August 15, 1985. The roject calls for the
development, operation, and maintenance of a recreational area on, and
along, the Des Moines RiverSfrom U.S. Highway 20in Fort Dodge, Iowa.
downstream to relocated U.S. Highway 92 in the vicinity of the Red Rock
Dam.

'-Red Rock Multi-Purpose Trail, Segment II is one of several
Greenbelt projects. Segment II involves the construction of 10,700 feet
of asphalt surfaced bike trail along the north shore of Lake Red Rock-,
Segment II begins at Howell Station Campground and ends halfway between
North Overlook and Wallashuck Recreation Area Campgrounds (See Figure 1) -
Segment II will connect Segments I and III.-Segment I involves the
construction of a bridge over the Des Moines River in the vicinity of
3owell Station Campground. Segment III begins where Segment II ends and
runs along the north shore f Lake Red Rock to State Highway 14.

B. Purpose and Scope

't--The purpose of this report is to establish the project requirements
and to evaluate the project on the basis of engineering, economic, and
environmental viability. The report includes a project description,
engineering consideration, economic analysis, and environmental
assessment.14

C. General Design Memorandum

The General Design Memorandum (GDM) for Greenbelt covers the
administration, comprehensive plan, plan for initial development and
coordination of this project, and discusses the conditions for Federal
participation. The comprehensive plan addresses the entire Greenbelt.
The Red Rock Multi-Purpose Trail, Segment II project is one of the
projects included in the comprehensive plan.
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Q D. Advisory Committee

An advisory committee was established in accordance with the Conference
1.jiort on H.R. 2577, dated July 29, 1985. This committee is composed of local
of fticals from the cities, counties, and state governments in the Greotibelt
project areas as well as from the Corps of Engineers. At the September 4,

1987 meeting, the advisory committee recommended nine separable projects,

including the Red Rock Multi-Purpose Trail, Segment II project, to the Corps
of Engineers for construction.

E. Principles and GuidelinI

Principles and Guidelines activities were accomplished by a combination
of activities documented in the September 1987 General Design Memorandum (GDM)
and Programmatic Environmental Impact Statement (PEIS), in the workings of the
Advisory Committee, and in this report. A number of alternatives for the
overall project were addressed in the PEIS and the plans were formulated in
the GDM for each separable element in coordination with the local sponsors and

the Advisory Committee. Extensive public involvement activities and public
meetings have been conducted on a continuing basis under the guidance of the
Advisory Committee.

F, Local Sponsor

The Red Rock Multi-Purpose Trail, Segment II, is not cost-shared with a
local sponsor. The project is funded entirely by the Federal government. The
Corps of Engineers is the project sponsor.

G. Other Feature Design Memorandums

Draft FDM to NCD Final FDM
No. Title COE for Approval Approved

FDM #1 - Bennington Bridge Access May 19"6 Jun 1986

FDM #2 - Jester Park Campground Feb 1989 Jun 1989

Improvements
FDM #3 - Multi-Purpose Trail, Red Rock, May 1989 Aug 1989

Segment I
FDM #4 - Lutheran Hospital Bike Trail Jan i990 Jul 1990

Segment
FDM #5 - Dragoon Trail Scenic Road Route Jan 1990

II. DESCRIPTION OF PROJECT

A. Project Locatior and Description

1. Project Location: The project is located in the tailwater area
and along the north shore of Lake Red Rock in Marion County, Iowa.
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2. Project Description: The trail in this project is 10,700 feet in
length. It has an asphalt paved width of 10 feet with 2-foot granular surfaced
shoulders on each side of the trail. The trail will cross beneath Marion County
lighway T-15 via a 12'WxlO'Hx200'L concrete underpass. It will cross one stream vi,1

a 360 foot-long bridge. The terrain the trail passes through is hilly and inicludes

both forested and grassland areas.

B. Design and Construction Considerations

1. General Considerations: The proposed alignment was selected because
it mi-nimized alterations of the natural terrain and vegetative cover and maintained
gradients and curves that would not be too difficult for the users to negotiate.
Several different alignments were considered.

Geometrics to include horizontal alignment, vertical alignment and cross
sections are based on 1981 American Association of State Highway and Transportation
Officials (AASHTO) criteria for the development of new bicycle facilities. Grades
on the trail are kept below or close to five percent. All of the horizontal curves
have a design speed between 20 and 30 miles per hour. The trail is 10-feet wide to
accommodate both bicycle and pedestrian traffic.

The proposed trail was selected because it provides a recreational facility
that best meets both the operational and en-pironmental requirements.

2. Hydrology and Hydraulics: Pool Stage Hydrographs were developed for

Lake Red Rock (See Plate 2). The full flood control pool elevation is 780 feet msl.
As shown on plate 2, the duration of elevation 780 is less than 1 percent. The

frequency of the reservoir reaching elevation 780 msl has a probability of less than
I percent or on an average less than once every 100 years. No part of the proposed
primary alignment lies below elevation 780 msl. An alternate alignment involves
constructing a portion of the trail below elevation 780 msl. This alternate

alignment is discussed in more detail in Section II.G.

The trail crosses one significant stream and many small drainages. Culvert

sizes were selected based on data obtained from watershed areas and runoff
predictions.

The trail crosses over a stream at Station 97+80. The stream has a drainage
area of 0.11 square miles. Using Iowa Regression Equations for Hydrologic Region 3,
culvert sizes were selected based on a 100-year discharge ot 260 cubic feet per
second coincident with a 5-year Lake Red Rock Pool tailwater elevation of 760.0 msl.
It was determined that two 54 inch diameter reinforced concrete pipe culverts would
accommodate the design discharge. The culverts will be 260 feet in length and have
a maximum ponding inlet elevation of 770.0 msl. Crossing the stream via culvert and
embankment was compared to crossing the stream via a bridge. A bridge crossing was
determined to be economically and environmentally a better alternative. A more
detailed discussion of each alternative is found in Section II F.

3. Geotechnical: The topsoil will be stripped along the entire trail
alignment to a minimum 6 inch depth and the subgrade will be compacted. Slopes from
cuts and embankments will be 3 horizontal to 1 vertical.

4
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Soil borings are being taken at the underpass site and at the bridge
site. The borings will be taken to a depth of 25 feet or until bedrock is
encountered. The subsurface information obtained from the borings will be
used to verify the proposed designs. Specifically pile depths and footing
sizes will be verified. Hand augered borings are being taken along the
proposed alignment in areas other than the underpass and bridge sites. These
samples will be analyzed to give an estimate of soil conditions along the
trail alignment.

4. Structural:

a. Highway T-15 Underpass: A design analysis was made for the concrete
tunnel underpass below Highway T-15. The tunnel will be constructed in an
open-faced cut through the existing highway embankment. The underpass will be
200 feet long, 12 feet. wide and 10 feet high. Width and height dimensions
meet AASHTO guidelines for bicycle facilities. During construction, traffic
will be allowed to pass along one-lane and the shoulder so the highway will
not have to be closed or traffic detoured. A detailed analysis of the
underpass is found in Appendix A.

b. Bridge at Station 97+80: The trail crosses over a stream and large

ravine at Station 97+80. As discussed in Section II-F a bridge crossing was
determined to be the best means of crossing the stream. Two different types
of bridges are being considered. Following is a brief discussion of each.

A timber bridge at the site would be 360 feet in length and 12 feet
wide. The bridge would have fifteen 24-foot-long spans supported by fourteen
3-pile timber trestles and two timber abutments. The bridge riding surface
would be 40 feet above the stream at its highest point and have 4.5 foot high
timber railings on each side. The preliminary design for the bridge has the
piles being driven to a below surface depth of 20 feet. When subsurface
exploration and analysis is complete the pile depth will be verified.

A steel bridge at this site would also be 360 feet in length and 12 feet
wide. A steel bridge would have three 120-foot-long spans supported by two
concrete piers and two concrete abutments. A steel bridge would also be 40
feet above the stream at its highest point and would have 4.5 foot high steel
railings on each side. The bridge spans would be preengineered, prefabricated
steel truss spans. Once subsurface exploration and analysis at the bridge
site is complete preliminary designs for the bridge abutments and two concrete
piers will be completed. Cost estimates will then be calculated for the steel
bridge.

The cost of a timber bridge is estimated at $ 250,000. When the
estimated cost of the steel bridge is determined it will be compared to the
estimated cost of the timber bridge. Since environmental and other
considerations are generally the same for each bridge the most economical

bridge will be selected to cross the stream.

5
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C. Real Estate Requirements

1. Purchase of Private Land: The proposed trail will require the
purchase of approximately 1.5 acres of privately-owned property. The trail
alignment crosses the U.S. Government property boundary at station 98+00,
traverses across 830 fect of private property then crosses back to U.S.

Government owned property at station 106+30.

2, Private Land Owners: On July 12, 1990 and again on
September 25, 1990, meetings were held between the owners of the subject

property and Corps of Engineers personnel. The owners are willing to sell
the property to the U.S. Government for the construction of a multi-purpose
trail.

3. Alternative to Purchase of Private Property: The alternative to the

purchase of private property is to stay within government boundaries by
following the government property line down to the edge of Lake Red Rock and

around a peninsula. The alternative trail alignment will cost approximately

$242,000 more than the proposed alignment and will have 2,400 feet of trail

below the flood pool elevation of 780 feet. A detailed discussion of the

proposed and alternativ. alignments is found in Section II G.

D, Operation and Maintenance Considerations

1. Operation: The project will be operated by the Federal government.
Operation will include enforcing applicable load limits, vehicle restrictions,
and closure devices required to maintain the safe operation of the facility.

2. Maintenance: The project maintenance will be the responsibility of

the Federal government. Maintenance activities will include shoulder and
pavement inspection and repair, culvert inspection, culvert clearout and
repair, bridge inspection and repair, pavement markings, traffic control sign
replacements, and mowing adjacent to grassed areas as required.

E. Highway T-15 Crossing Considerations

Between Howell Station Campground and North Overlook Campground the
trail must cros. Highway T-15, an asphalt-surfaced, two-lane highway. The

area where the highway and trail intersect is a 55 mph zone in a rural area.
According to a count taken by the Iowa Department of Transportation, the
average number of vehicles per day for this section of highway is 3,010. The
traffic is composed mainly of commuter and truck traffic between the towns of
Pella and Knoxville. Several alternatives for crossing the highway were
considered. Following is a brief summary of each alternative.

L6 ''a
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1. At-Grade Crossing: An at-grade crossing with a push button stop
light was considered. Criteria from the U.S. Department of Transportation as
presented in the 1988 Manual on Uniform Traffic Control Devices was used to
determine the necessity for a traffic signal at the subject inter,;ection. Al

analysis of the factors contained in eleven different warrants was conducted.
Because of the volume and spacing of the traffic at the intersection, none ol
the warrants investigated warranted the installation of a traffic signal.

Since a traffic signal is not warranted at the intersection, a stop sign
crossing was considered. Individuals using the bike trail include both
children and adults and will be either pedestrians or bicyclists. Because of
the nature of the highway (Rural, 55 mph zone, large trucks and heavy use) at
the trail crossing and the nature of the trail users, a stop sign intersection
poses on unacceptable safety risk.

An at-grade crossing using either a traffic signal or stop sign was
determined to be an unacceptable alternative for crossing Highway T-15.

2. Bridge Crossing: A bridge crossing is an acceptable alternative in
terms of safety, aesthetics, and usability. However, because of the the
terrain at the crossing site, a bridge crossing would require an alignment of
3,100 lineal feet through a natural hardwood forest. Since it is desirable to
minimize disturbance to this forest, an alternative which required less
alignment would be better. Also a bridge would require periodic maintenance
and inspections throughout its design life. An alternative that requires less

maintenance and inspections would also be a better alternative.

3. Tunnel Crossing: A tunnel crossing was considered and compared to
the only other viable option, a bridge crossing. The tunnel crossing would

require an alignment through the hardwood forest (mentioned above) of only
1,800 lineal feet as opposed to 3,100 lineal feet for the bridge. The
proposed tunnel would be a 12'W X 10'H X 200'L reinforced concrete box
culvert. The maintenance of the box culvert will be substantially less than
that required for the bridge. The cost of a 200 foot reinforced concrete box
culvert is $215,000. This estimate includes the cost of the culvert,
excavation, route detour, and associated trail Leading from the base of the
hill to the crossing site. The cost of a 200 foot three-span bridge is
$254,000. This estimate includes the cost of the bridge, two peers,
abutments, site work, and associated trail leadLng from the base of the hill
to the crossing site.

After considering initial cost, cost of maintenance, and disturbance to
existing natural resources, the tunnel crossing option was selected. Crossing
the road via a tunnel will offer a cost effective, safe, low maintenance, and
environmentally desirable solution.

7
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F. Stream Crossing Considerations

The trail crosses over a stream at station 97+80. Two alternatives were
considered for crossing the stream. Following is a brief summary of each
alternative.

1. Culvert and Embankment Crossing: Crossing the stream via culvert
and embankment wo4ld require 20,700 cubic yards of fill material, the clearing
of approximately one acre cf hardwood forest and the construction of two 54
inch diameter by 260-foot-long reinforced concrete pipe culverts. The top of
the embankment would be approximately 35 feet above the streambed and the
embankment would cover a one-acre area. The construction of such a large
embankment would require the purchase of land beyond that which adjoining
property owners are willing to sell. An advantage of a culvert and embankment
crossing would be low operation and maintenance costs. Disadvantages of a
culvert and embankment crossing would be environmental impacts, lack of
aesthetics, land acquisition and high initial cost. The cost of two culverts,
18,000 cubic yards of embankment, and associated clearing and grubbing is
$279,000.

2. Bridge Crossing: Crossing the stream via a bridge would require the
construction of the bridge abutments and piers, the bridge superstructure, and
the bridge approach and exit. The construction of a bridge would require no
clearing other than that in the immediate vicinity of the bridge. Adjoining
land owners are willing to sell the property required for the construction of
a bridge. Disadvantages of a bridge crossing would be high maintenance costs
in relation to a culvert. Advantages of a bridge crossing would be
aesthetics, minimal alteration of existing natural terrain and lower rost in
relation to the culvert crossing. The cost of a 360-foot-long timber bridge
to include abutments, trestles, superstructure and associated site work is
$250,000.

After considering initial cost, maintenance cost, aesthetics, alteration
to existing natural terrain, land acquisition and environmental impacts, the
bridge crossing was determined to be the preferred alternative. A bridge will
blend in nicely with the forested area on both sides. It is an
environmentally desirable as well as cost effective solution.

G. Alternative to Purchase of Private Property Considerations

The proposed alignment requires the purchase of approximately 1.5 acres
of private property. The alternative to the purchase of private property is
to stay within government property boundaries by following the government
property line down to the edge of Lake Red Rock and around a peninsula as
shown in Figure 2.

The proposed alignment, hereafter referred to as the primary alignment
is 2,500 feet in length from its intersection with the alternate alignment at
station 82+00 and station 107+00. The primary alignment involves the clearing

8
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of approximately one acre of forest, the construction of 2,500 cubic yards of jembankment, a 360 foot-long bridge, 2,500 lineal feet of asphalt trail, and thepurchase of approximately 1.5 acres of private property. The estimated cost of theprimary alignment to include land acquisition is $332,000.

The alternative to purchasing private property is to stay w[thln goverit,,wiltboundaries, this alignment will be referred to as the alternate alignment. Thealternate alignment is 4,800 feet in length from its beginning at station 82400 toits end at station 107+00 (See Figure 2). The alternate alignment will involve theclearing of approximately one acre of forest, the construction of 27,000 cubic yardsof embankment, two 54 inch diameter concrete culve:ts, 4,800 linear feet of asphalttrail and 9,700 tons of rock slope protection. The estimated cost of the alternate
alignment is $574,000.

The primary alignment has a minimum trail surface elevation of 785 feet.Since the full flood control pool elevation at Lake Red Rock is 780 feet, the trailwill not be inundated during times of high water. The alternate alignment, however,is below the flood pool elevation of 780 feet for 2,400 of its length. The lowestelevation of the alternate trail alignment is 755 feet resulting in a percent timeunderwater of 5 percent. As shown in Plate 2 - Hydrologic Data, the time the trailwould be underwater would most likely be during the spring and summer months, a high
use time for the trail.

The alternate alignment will require the construction of embankment and slopeprotection below the calculated ordinary high water elevation of 743.5 feet.Approximately 1,000 cubic yards of earth fill and 500 cubic yards of rock slopeprotection will be placed below ordinary high water. Water quality certificationhas been requested from the state of Iowa. A copy of this request is in Appendix C.

After considering costs, impacts to the envirorment, and the amount of timethe trail would be unusable because of flood pool levels, it was determined that theprimary alignment is the best alternative. The primary alignment will cost $242,000less than the alternate alignment, will not be inundated during times of flooding,
and is environmentally a more desirable solution.

)
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H. Cost Estimate

The project construction cost estimate is shown in Table 1.

TABLE 1

PROJECT CONSTRUCTION COST ESTIMATE
OCTOBER 1990 PRICE LEVEL

Account
Code Item Quantity Unit Price Amnt Cont Con% Reasons

14. RECREATION FACILITIES

14.0.3.- Bicycle Trail

14.0.3.B Mobilization and I JOB SUM 10,047 1,047 10% 1,2.3
Demobilization

14.0.3.B Clearing and Grubbing 5.3 ACR 2,670.00 14,151 1,415 10% 1.2.3

14.0.3.B Stripping 6,200 CY 1.35 8,370 1,674 20% 1,2,3

14.0.3.B Embankment, Compacted, 20,200 CY 3.00 60,600 12,120 20% 1,2,3
Imperv.

14.0.3.B Crushed Stone Base/ 2,800 CY 27.00 75,600 3,780 5% 1,2,3

Shoulders
14.0.3.B Prime Coat 6,200 GAL 1.08 6,696 670 10% 1,2,3,4

14.0.3.B ACC Pavement, 2" Lift 1,405 TON 33.00 46,365 2,318 5% 1,2,3

14.0.3.B Point Striping 10,700 LF 0.25 2,675 134 5% 1,2,3

14.0.3.B Guard Rails, Timber 1,000 LF 8.25 8,850 1,770 20% 1,2,3,4

14.0.3.B Guard Rails, Steel 1,400 LF 12.60 17,640 3,534 20% 1,2,3,4

14.0.3.B Signage 1 JOB SUM 4,000 800 20% 1,2,3

14.0.3.B Seeding 11.2 ACR 1,140.00 12,768 1,915 15% 1,2,3

14.0.3.B Underpass, Cast In Place 200 LF 575.00 115,000 11,500 10% 1,2,3

14.0.3.B RCP Culverts I JOB SUM 29,729 7,432 25% 1,2,3

14.0.3.F Timber Testle Bent Bridge 360 LF 660.00 237,600 11,934 5% 1,2,3

14.0.3.B Bedding Stone 105 TON 19.10 2,006 401 20% 1,2,3,4

14.0,3.B Riprap 300 TON 22.60 6,780 1,356 20% 1,2,3,4

14.0.3.- SUBTOTAL, Bicycle Trail 659,300

Contingencies, Average of 9.7% 63,800

14. TOTAL, RECREATION FACILITIES 723,100

REASONS FOR CONTINGENCIES

1 QUANTITY UNKNOWNS 2 - UNKFOWN SITE 3 - UNKNOWN HAUL 4-UNIT PRICE
"O DI "'IONS DISTANCE UNKNOWNS

The project cost summary is shown in Table 2.
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TABLE 2

PROJECT COST SUMMARY
DIVISION OF COSF

OCTOBER 1990 PRICE LEVEL

CURRENT FULLY FUNDED

WORKING ESTIMATE ESTIMATE

ACCOUNT FEATURE (CWE) (FFE)

----------------------------------------------------------------------------------

01- Lands and Damages 11,000 11,000

14- Recreation Facilities 723,100 761,400

30- Planning, Engineering and 190,100 190,100

Design
31- Construction Management 65,800 65,800

TOTAL PROJECT COST $ 990,000 $1,028,300

Notes: Construction scheduled for March 1991. - October 1992. Ftilly

Funded Estimate (FFE) is based on midpoint ,f construction date

of 1 January 1992, resulting in inflation factor 
of 1.053, per CECW-B

memorandum dated 12 February 1990, subject: 
Factors for Updating Stu(.y/-

Projecu Cost Estimates for the FY 1992 Budget 
Submission. Factor only

applied to construction costs.
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I. Economic Analysis

Introduction. This analysis examines the economic feasibility of
constructing an additional 2.0 miles of multi-purpose trail to connect
existing recreation facilities at Lake Red Rock, Marion County, Iowa. The
proposed trail would enhance the recreation experience afforded at the
Federally owned and managed park complex. In addition, the trail segment
would help fulfill current and future demand for trail facilities in central
Iowa.

Existing Conditions. Existing facilities at Lake Red Rock include 3.5
niles of multipurpose trail.l/ The existing trail system is located near the
tailwviter recreation areas, and crosses the Des Moines River at Howell Station
Recreation Area. The trail connects four day use and overnight recreation
areas, and is heavily used by walkers, cyclists, and others.

Trail System Improvements. The project proposes construction of 10,700
feet of additional multi-purpose trail at Lake Red Rock. The new trail would
connect to the existing trail at Howell Station, and would follow a
northwesterly path to the North Overlook Recreation Area (see Figure I of page
2 of this report).

Construction of the new trail would help fulfill current and forecasted
public demand for recreation trails suitable for hiking, walking, cycling, and
cross country skiing. The need for additional miles of trail is supported by
the market analysis provided in the Des Moines Recreational River and
Greenbelt Geneial Design Memorandum (0DM). The GDM reported that over 500
additional miles of trail would be required to fulfill Greenbelt market area
demand through 1995, due to the increasing popularity of trail recreation.
The proposed multi-purpose trail would enhance recreation opportunities for
trail users at Lake Red Rock and within the Des Moines Recreational River and

Greenbelt boundaries.

1/ The trail bridge proposed in the Des Moines Recreational River and
Greenbelt Feature Design Memorandum No 3 is assumed constructed and
functionally complete.

benefit Computation. The criteria to be used for selecting an
appropriate procedure for evaluating recreation projects is detailed in Figure
2.8.2 of the Principles and Guidelines, p. 69 (ER 105-2-40). The steps
indicated in the Principles and Guidelines result in selection of the Unit Day
Value Method for determining the benefits associated with the proposed trail
at Lake Red Rock (see Table 3).
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Table 3
Criteria for Selecting an Appropriate Procedure

for Evaluating Recreation Improvements at Lake Red Rock

Criteria Answer

Is a regional model available? No

If "No," do uses affected involve
specialized recreation activities? No

If "No," do estimated annual visits
affected exceed 750,000? No

If "No," do expected recreation costs
exceed 25 percent of expended total
project costs? Yes

If "Yes," do specific annual Federal
recreation costs exceed $1,700,000
P1 90 ($1,000,000 FY 82)? No

If "No," then use Unit Day Values for
evaluating recreation benefits resulting
from the proposed project.

The selection criteria detailed in Table 3 allow consideration for the size of
tha recreation benefit created and the nature of the activities affected.
Selection of a specific evaluation procedure is based on these components as
well as the relative importance of any spacialized recreation activity, the
advantages of the respective methods, and cost considerations. Following the
Principles and Guidelines decision criteria and considering the small scale of
the proposed project, the Unit Day Value Method was the preferred evaluation
procedure for this analysis.

A summary of the Unit Day Value Method assessment is provided in Tables 4 and
5. Table 4 provides an assessment of the trail for bicycle, hiking, and
jogging use, while Table 5 provides an assessment of the trail for cross
country skiing. As indicated in these tables, the proposed trail improvement
would provide an enhanced recreation experience, increased opportunity for use
of a longer multi-purpose trail, increased trail carrying capacity, improved
accessibility to and between Lake Red Rock recreation amenities, and increased
opportunity to view the environmental features of the area. These benefits
are detailed in the Principles and Guidelines, Appendix 3 to Section VIII -
Unit Day Value Method.

Based on ER 1105-2-100, Revised Table 6-28 (FY90), the Unit Day Value of one
bicyclist/hiker or cross country skier using the existing trail network at
Lake Red Rock is $3.86 and $2.51, respectively. Following completion of the )
proposed 2.0 mile trail linking the North Overlook and Howell Station
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Recreation Areas, this value for bicyclists/hikers would increase by 61 cents,

to $4.47 per recreationist; the value for cross country skiers would increase

by 1.17 cents, to $3.68 per recreationist.

Anticipated Use of New Trail. The Des Moines Recreational River and

Greenbelt General Design Memorandum (GDM) reported that a minimum of 500

additional miles of multi-purpose trail within the Greenbelt boundaries would
be required to fulfill demand through 1995. Based on the GDM market analysis,
it was assumed that the proposed 10,700-foot segment of trail at Lake Red Rock
would be fully utilized during the peak summer months of the bicycling/hiking
recreation season, and during the winter months of the cross country skiing
season. Using the design criteria detailed in the GDM, a total of 5,421
walkers, hikers, and cyclists and 129 cross country skiers would use the trail
on a prime weekend day without overcrowding.

15



Table 4
Unit Day Value Assessment for Recreation Experience on MuLti-Purpoae Trait at

Lake Red Rock, With and Without Project Conditions

for

Bicyclists and Hikers

Judgement Factor Points

Without With

Criteria Project Project Comments

Recreation 10.0 10.5 New trail would enhance recreation experience for bikers

Experience and other trail users, by linking recreation areas and

providing a longer, continuous traiL experience.

Availability 5.0 9.0 New trait would provide a unique recreation experience

of in central Iowa, based on length of total trait network,
Opportunity connections to high quality recreation areas, and safety

afforded by trait versus highway travel.

Carrying 8.0 10.0 New trait would be 10,700 feet long and would connect to

Capacity an existing segment of trait at the reservoir. The new

trail would allow increased use of existing recreation

amenities at the park complex, and would fulfill a portion

of latent demand for muLti-purpose trails.

Accessibility 12.0 13.5 New trait would provide safe pedestrian/bicycle access

between recreation amenities at the eastern edge of the

res-rvoir. The new trail would access link Howell Station

and North Overlook recreation areas.

Environmental 7.0 10.5 New trail would provide enhanced viewing of the reservoir and

surrounding wildLife habitat. Trail would provide viewing from

an elevated position on the bLufftine overlooking the take.

Total Points 42.0 53.5

Point Value $3.86 $4.47

Net increase in value per bicyclist/hiker using traiL $0.61
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Table 5

Unit Day Value Assessment for Recreation Experience on Multi-Purpose Trail at Lake Red Rock, With and

Without Project Conditions

for

Cross Country Skiers

Judgement Factor Points

Without With

Criteria Project Project Comments

Recreation 0 3.5 New trait would provide an ideal opportunity for cross

Experience country skiing and other non-motorized winter trail use,

by Linking recreation areas and providing a longer, continuous

traiL exp-rience.

Availability 1.0 4.0 New trait would provide . unique cross country skiing

of experience in central Iowa, based on Length of the total

Opportunity trail network, connections to high quality recreation reas,

and safety.

Carrying 1.0 9.0 New crail would be 10,700 feet long and would connect to

Capacity an existing segment of trait at the reservoir. The new

trait would allow increased winter use of existing recreation

amenities at the park complex, and would fulfill a portion of Latent

demand for cross country skiing traits.

Accessibility 6.0 13.5 New trail would provide safe access between recreation

amenities at the eastern edge of the reservoir. The new trail

would Link the North Overtook and Howell Station recreation areas.

Environmental 5.0 10.5 New trail would provide enhanced viewing of the reservoir and

surrounding wildlife habitat. Trait would provide viewing from an

elevated position on the blufftine overlooking the take.

Total Points 13.0 40.5

Point Value $2.51 $3.68

Net increase in value per cross country skier using trait = $1.17
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Survey data for Rock Island District managed recreation areas indicate that 80
percent of all recreation takes place on weekends. Following the methodology

in the GDM, the maximum daily recreation use of the proposed new trail segment
(without overcrowding) was converted to peak monthly use:

Bicyciists/ilikers*

5,421 -:- 0.4 x 4.3 - 58,276

peak daily percent of weeks peak monthly
use of new recreation per use of

trail occurring month proposed
on one trail

weekend day

Cross Country Skiers:

129 -:- 0.4 x 4.3 - 1,384

peak daily percent of weeks peak monthly
use of new recreation per use of

trail occurring month proposed
on one trail

weekend day

Peak monthly use was converted to estimated annual new trail use by applying
monthly recreation attendance trends at the Lake Red Rock complex. A summary
of recreation data for the Lake Red Rock recreation complex is provided in
Table 6.

Based on the data, the annual bicyclist/hiker recreation days of use for the
proposed 10,700-foot new trail would total approximately 154,800. Snow cover
was assumed sufficient to allow cross country skiing for 7 weeks each year,
based on consultation with CENCR geographers and Geographic Information
Services staff. Given snow coverage and attendance trends at Lake Red Rock,
the annual cross country skier recreation days of use for the new trail
segment would be about 2,300. These figures represents a conservative
estimate of annual use, as they assume no overcrowding of failities.

A summary of monthly trail use for the proposed 10 700-foot segment of trail
is provided in Table 7. It should be noted that winter use of the trail would
include hiking, sightseeing, and general winter activities, in addition to
crcs country skiing.

)
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Table 6
Summary of Annual Recreation Data, Lake Red Rock

Fiscal Year 1990

FY 90
Month Recreation Days Percent

October 335,200 8.8
November 204,900 5.4
December 101,300 2.6
January 41,000 1.1
February 48,300 1.3
March 116,500 3.0
April 141,300 3.7

Table 6 (continued)

May 556,000 14.6
June 603,000 15.8
July 729,900 19.1
August 491,600 12.9
September 447,900 11.7

Total 3,816,900 100.0

Table 7
Expected Monthly Use of the Proposed

Red Rock Trail Segment II

Month Recreation Days Percent

January 3,356 1.1
February 3,967 1.3
March 9,153 3.0
April 11,289 3.7
May 44,546 14.6
June 48,207 15.8
July 58,276 19.1
August 39,359 12.9
September 35,698 11,7
October 26,850 8.8
November 16,476 5.4
December 7,933 2.6

Total 305,110 100.0

19



Average Annual Benefit. Assuming no change in annual visitation or use )
of the new trail, 154,800 hikers/bicyclists and 2,300 cross country skiers
would benefit from the l0,700,-foot d trail addition for the life of the
project (50 years). Therefore, the average annual benefits for the trail
improvement would amount to $97,100 (154,800 x $0.61 + 2,300 x $1.17 -
$97,100).

Safety Improvements. The new trail would improve safety conditions for
pedestrians and bikers who currently utilize busy roadways and highways at the
reservoir to travel from one site to another. The proposed 10,700-foot trail
segment would connect existing recreation areas and provide a grade separation
crossing (i.e., underpass or tunnel) at Highway T15 for use by recreationists.
Highway T15 is a two lane, paved U.S. Highway, featuring a 55 mile per hour
speed limit and 3,010 vehicle average daily traffic count.

The high speed of heavy vehicular traffic, combined with short sight distance
and numerous intersections with access roads makes the highway extremely
dangerous for recreationists to travel or cross. With the provision of a
grade separation crossing (i.e., underpass or tunnel), the trail would
effectively eliminate conflicts between motorists, bicyclists, and pedestrians
at the northern portion of highway T1S, which crosses the dam.

Data from the Marion County, Iowa Sheriff's Department and Lake Red Rock
Reservoir indicate that four traffic accidents have occurred on Highway T15 in
1990, all of these within 1.5 miles of the proposed trail grade separation
crossing. Two of the 1990 accidents took place at the approximate location of
the trail underpass structure.

None of the accidents in 1990 involved fatalities; however, each resulted in
personal injuries and property damages. The estimated cost of the accidents
was $9,500 on average, based on American Association of State Highway and
Transportation Officials (AASHTO) data. The total annual accident cost for
the affected highway in 1990 was, therefore, $38,000.

This analysis assumes that the annual accident rate would remain at current
levels (four accidents per year) without the Segment II trail project.
Construction of the trail and grade separation crossing would improve safety
levels for the Highway T15 motorists, by reducing/removing pedestrians and
non-motorized recreation traffic. It is estimated that a 10 percent reduction
in Highway T15 accident costs would be realized following construction of the
proposed ttail and grade separation crossing. Therefore, the average annual
benefit resulting from accident reductions following construction of the new
trail segment would total $3,800.

Average Annual Cost. Construction, operation, and maintenance costs
detailed in this report are presented at August 1990 price levels. Interest
during construction was not calculated as project benefits would accrue as
each phase of the trail construction is completed. A detailed cost estimzte
is shown on Tables I and 2 and average annual costs computed at an 8-7/8
percent discount rate are shown on Table 8. )
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Table 8
Summary of Annual Costs

Red Rock Trail Segment II
(8-7/8 Percent Discount Rate, August 1990 Price Levels, 50 Year Project Life)

Cost in Cost in
$1,O00s $1,000s

Estimated Project Cost 990.0

Annualized First Cost 89.1

Annual Operation and
Maintenance 3.0

Total Annual Cost 92.1

Economic Summary. Table 9 presents a summary economic analysis for the
proposed recreation enhancement project. As indicated, the project is
economically justified, with net annual benefits totaling $8,800 and a
benefit-to-cost ratio of 1.10.

0 2
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Table 9
Benefits and Cost Summary, Red Rock Trail Segment II

(8-7/8 Percent Discount Rate, August 1990 Price Levels, 50
Year Project Life)

Annual Benefit 100.9

Total First Cost 990.0

Annual Cost 92.1
Annualize First Cost (89.1)
Annual Operation and Maintenance (3.0)

Net Annual Benefit 8.8

Benefit-to-Cost Ratio 1.10

Sensitivity Analysis. This assessment measures only
those benefits realized by current recreationists traveling
the proposed multi-purpose trail. These benefits were based
on recreationists pursuing cycling, hiking, walking, and
jogging, and cross country skiing.

Additional benefits would be realized. The new trail
segment would likely result in increased use of affected
camping, picnic, and other recreation amenities at the
reservoir complex. Provision of a trail connecting the
affected recreation areas would also reduce the travel
distance and inconvenience associated with traveling between
these recreation areas by the existing roadway and trail
system. These benefits and others were not included in this
analysis in order to simplify the calculations; however,
with their inclusion, the resulting project benefits would
be even greater.

22
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J. Environmental Assessment

Purpose and Alternatives - The purpose of this environmental
assessment is to address the effects of construction of the trail
segment as described in Section II of this report. Alternatives to the
proposed action include the no Federal action alternative, and trail
construction following other alignments. Alternative aligrnents were
evaluated for the portion of the trail which crosses the dam access road
and for the portion which traverses the northwest quarter of Section 18.
these alternatives are described in detail in Section II.

The selected design will traverse a variety of landscapes and will
provide nonmotorized access between Howell Station and North Overlook
recreation areas on the north side of Lake Red Rock. With no Fedk cal
action, no project impacts would occur; however, no long-term benefits
to recreation would be expected.

Preliminary review of alternative trail alignments showed that
development of a bridge crossing over County Highway T-15, and locating
the trail within the flood control pool area, would increase the total
length of recreational trail provided by the project. However, these
alternatives would involve greater losses or disturbance of aquatic and
terrestrial habitat and existing recreational facilities. While this
would result in greater impacts to natural and recreation resources and
would be less economically feasible, long-term overall impacts are not
anticipated to be significant for any of the alternatives evaluated in
this study.

Major Findings and Conclusions - The project is expected to be
beneficial to recreation resources with no significant impacts to
natural, cultural, economic or social resources. For this reason, an
Environmental Impact Statement (EIS) will not be prepared for this
action. Because the nonpreferred alignment is subject to the provisions
of the Clean Water Act, a 404(b)(1) Evaluation has been prepared for
this alternative (see Appendix B). Section 401 certification has been
requested from the Iowa Department of Natural Resources in a letter
dated 17 August 1990. A copy of this letter is included in Appendix D.

Relationship to Environmental Requirements - The project will
comply with Federal environmental laws, Executive orders and policies,
and State and local policies including the Clean Air Act, as amended;
the Clean Water Act, as amended; the Endangered Species Act of 1973, as
amended; the Federal Water Prciect Retireation Act; the Fish and Wildlife
Coordination Act of 1958, as amended; the Land and Water Conservation
Fund Act of 1966, as amended; the National Environmental Policy Act of
1969, as amended; and the National Historic Preservation Act of 1966, as
amended.

The preferred alignment is located primarily on Federally owned
land. Acquisition of private property as described in Section II(c)(1)(will not result in the conversion of prime farmland to other uses, This
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segment of the Des Moines River is not a Federally recognized wild or
scenic river. The project will not result in any significant change in
floodplain storage, and no loss of wetlands will occur from project
construction or operation. Therefore, this action will not conflict
with the provisions of the Farmland Protection Policy Act of 1981.
Executive Order 11988, Floodplain Management, Executive Order 11990,
Protection of Wetlands, or the WldJ and Scenic Rivers Act of 1968.

Affected Environment - The site of the proposed trail construction
is located in sections 18 and 19, T76N, Rl8W, Marion County, Iowa. The
trail segment begins just downstream of Red Rock Dam at the Howell
Station Campgrvand and runs in a generally northeasterly direction
through the tailwater area. The alignment crosses County Road T15 at
the North Overlook Campground in section 18. Within section 18, the
nonpreferred alignment runs from the upland areas down to the flood
control pool of the reservoir, and back into the upland areas on its way
to Wallashuck Recreation Area. The preferred alignment traverses a
tract of privately owned upland currently in agricultural use.

The preferred alignment is located almost entirely within the
Federal boundary. Most of this land is zoned for high density
recreational use, with the exception of a tract of reserve forest land
in section 18. The alignment traverses a variety of land use and
habitat types. These include former borrow areas, developed recreation
areas, plantations of trees and prairie grasses, and natural areas with
herbaceous, shrub or deciduous forest cover. Borrow material to be used
for trail construction will be obtained from a previously used
borrow/disposal area located near the beginning of Segment II at the
Howell Station recreation area, a previously used borrow area adjacent
to the sewage lagoons near North Overlook recreation area, and from a
site located in the flood control pool. Borrow activity will not affect
significant cultural resources or other environmental concerns.

The compartment report for the Natural Resource Inventory System
for Lake Red Rock lists the upland forest tract in Section 18 as notable
in maturity and diversity of woody vegetation. Dominant species include
white oak (Quercus alba), red oak (Quercus rubra), and shagbark hickory
(Cary ovata). Other notable species include American basswood (Tili a
americana), bur oak (Ouercus macrocarpa), black cherry (Prunus
serotina), and slippery elm (Ulmus rubga). Unerstory species include
slippery elm, shagbark hickory, and rough-leafed dogwood (Cornus
drummondii).

Wildlife species found in the project area include songbirds and
small mammals such as mice, shrews, voles, squirrels, rabbits, opossums,
raccoons, and skunks. Games species such as white-tailed deer, bobwhite
quail, ringneckcd pheasant, and wild turkey also may utilize this area.
The mature forest also provides habitat for the northern flicker and
other woodpecker species, as well as nesting cavities for owls and small
mammals. )
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District staff conducted a field reconnaissance of the upland
forest areas on September 26, 1988, accompanied by biologists Rick Trine
of the Iowa Department of Natural Resources (IDNR) and Dr. John Bowles
of Central College in Pella, Iowa. Field observations revealed that the
majority of trees in the area are sapling to medium sized. However, a
noticeable minority of mature aged and cavity trees were found which
could be utilized as roosting or nesting habitat.

Environmental Effects - Construction of the trail segment will
result in the loss of some herbaceous and woody vegetation. The
preferred alignment was designed to avoid or minimize adverse effects on
natural vegetation where possible. Because the area of direct impact is
relatively small, no loss of overall habitat value is expected. For
this reason, no significant impacts are anticipated to result from this
action.

The long-term effect of the project is expected to be beneficial
to man-made resources in the area with no adverse effect on natural
resources. Some benefits to existing recreational resources would be
expected from improving access between the intensively used Howell
Station and North Overlook recreation areas. Wildlife species which may
currently utilize the project area will not be significantly affected by
the action. The U.S. Fish and Wildlife Service concurred with this
determination in a letter dated July 5, 1990 (see Appendix B).

There are two federally listed threatened and endangered species
listed for Marion County. These are the bald eagle (Haliaeetus
leucoce~halus) and the Indiana bat (Myotis sodalis). Bald eagles
utilize large trees along the shoreline of the Des Moines River as
resting and feeding perches during winter months. No such trees would
need to be removed for construction of the trail segment. Use of the
trail is not expected to disrupt eagle feeding habits. For these
reasons, no significant impacts to the bald eagle are anticipated at
this time. The U.S. Fish and Wildlife Service concurred with this
determination in a letter dated July 5, 1990 (see appendix B).

The Indiana bat uses large trees with cavities or loose bark as
summer roosts, and uses caves as winter hibernacula. The presence of
this species in the project area was documented by Dr. Bowles during
surveys conducted from 1980 through 1983. Consultations with Dr. Bowles
and Rick Trine of the IDNR indicated that, provided the trail segment
will be aligned to avoid the removal of potential roost trees where
possible and to minimize impacts to vegetation as a whole, no direct
impacts to the bat are expected to result from construction.

Minor, temporary impacts to noise levels and air quality may occur
as a result of construction and transportation of materials. This may
have temporary adverse effects on users of nearby recreational sites.
No long-term significant impacts are anticipated and no air quality
standards should be violated.
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Minor temporary increases in-turbidity and levels of suspended )
sediments would occur during construction activity. No long-term
adverse effects to watpr gualiy are anticipated. A Section 404(b)(1)
Evaluation has been prepared and is attached to this document. Section
401 certification has been requested from the State of Iowa by letter
dated 17 August 1990, and will be obtained prior to construction.

An archaeological survey of the proposed trail alignment was
conducted by American Resources Group, Ltd. under contract with the Rock
Island District. The survey determined that no significant historic
properties will be impacted by the proposed project. The Iowa State
Historic Preservation Office concurred with this determination in a
letter to the District dated August 14, 1990. The proposed project may
proceed in full compliance with the National Historic Preservation Act.

Socioeconomic impacts associated with the Red Rock Trails Segment
II trail construction would be positive. The proposed trail segment
would connect to existing trails and link recreation and other public
facilities. The project would require no residential relocations, and
would result in no significant impacts to community or regional growth,
or community cohesion.

Public facilities and services would benefit from improved
facilities and greater accessibility. Construction of the trail segment
would help fulfill the current and projected public demand for
recreation trails within the Des Moines Recreational River and Greenbelt
boundaries, and would provide for a more enjoyable recreation
experience. The new trail would provide safe passage between the
affected recreation amenities, reducing potential life. health, and
safety threats associated with the road route trail users currently
travel to access the affected recreation areas.

The project would be primarily on Federal lands, and therefore,
would result in no significant impacts to Rroerty values or related tax
revenues. Project construction would result in no noticeable impacts to
employMent or the labor force in Marion County, Iowa. No changes in
industrial activity would be noticed during or after construction, and
no business or farm relocations would be required. Aesthetic values
will not be significantly affected by this action.

The proposed alignment is expected to provide an aesthetically
pleasing view to trail users. Reservoir lands located between North
Overlook and Wallashuck recreation areas are currently open to public
hunting. Use of this portion of trail which traverses these lands may
need to be restricted at seasonal periods during late fall and winter,
to avoid conflicts in use. Because trail. use is expected to be low at
these times and because the trail will remain open in areas where

hunting is not currently allowed, no significant reduction in trail use

)
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is anticipated. For these reason, no changes in existing land-use

plans should be required for this action.

With no Federal action, no adverse effects would occur from
construction; however, no long-term benefits to recreation would be
expected. Alternative locations for the bridge and trail segment would
be anticipated to have impacts similar to or greater than the preferred
alternative.

Coordination - Coordination has been maintained throughout the
planning and design process with the U.S. Environmental Protection
Agency, the U.S. Fish and Wildlife Service, the Iowa Department of
Natural Resources, and the State Historic Preservation Officer (SHPO).
Copies of coordination letters and telephone conversation records are
contained in Appendix D. Development of multi-purpose trails at Lake

Red Rock was proposed and coordinated in the Resource Master Plan,
Design Memorandum No. 24b for Red Rock Dam and Lake Red Rock (December
1976).

The Greenbelt Multi-Purpose Trail project was documented and
coordinated in the programmatic EIS for the Greenbelt General Design
Memorandum, dated September 1987. This action was not selected for

review by the State of Iowa under Executive Order 12372, State Single
Point of Contact; therefore, the project is being coordinated with the
Governor's Representative for Civil Works, which is the Department of
Natural Resources.

III. Plan Implementation

A. Schedule for Design and Construction: The project is
scheduled to be designed and construction initiated in FY91.
Construction should be completed in FY92.

B. Implementation Responsibilities: The Corps of Engineers is
responsible for design, construction, and operation and maintenance of
this project.

C. Coordination Meetings: Close coordination has been maintaired

between planning, engineering, and operation personnel within the Rock

Island District. Government officials from the State of Iowa, Marion
County, City of Pella and the City of Knoxville have been kept informed
of the projects status through the Greenbelt Advisory Committee meetings
and news letters. There is strong loc ; s1pport fcr tha pruj-cc

( 27



IV. Recommendation

I recommend the construction of the Multi-Purpose Trail, Red Rock
Segment II, under the authority of the Des Moines Recreational Greenbelt, IA,

at a Federal cost of $1,028,000. This project would be operated and
maintained by the Federal government. Use of portions of the trail segment

which pass through public hunting areas will be restricted at seasonal perio(,s
during late fall and winter to avoid conflicts in use.

SJohn R. Brown
Colonel, U.S. Army
District Engineer

)
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C FINDING OF NO SIGNIFICANT IMPACT

DES MOINES RECREATIONAL RIVER AND GREENBELT
FEATURE DESIGN MEMORANDUM NO. 5

MULTI-PURPOSE TRAIL
RED ROCK - SEGMENT II
MARION COUNTY, IOWA

I have reviewed the information provided by this Environmental
Assessment, along with data obtained from cooperating Federal, State and
local agencies and from the interested public. Based on this review, I
find that construction of the proposed trail segment will not
significantly affect the quality of the environment. Therefore, it is
my determination that an Environmental Impact Statement is not required.
This determination will be reevaluated if warranted by later
developments.

Alternatives considered along with the preferred action were:

- No Federal Action

- Other trail alignments

Factors considered in making a determination that an Environmental
Impact Statement was not required are as follows:

a. The action is expected to enhance low-density recreational use
on land zoned for that purpose.

b. The preferred alignment was designed to minimize impacts to
natural resources and to avoid placement of fill material below the
Ordinary High Water elevation.

c. No significant social, economic, environmental or cultural
impacts are anticipated as a result of this action.

- ' f/ John R. Brown
Date~j Colonel, U.S, Army

District Engineer

29



NORTh six ROCK'CU

o J

WAL

W ITEBREAST

NO. EFWO b~C~I~IONPROJECT LOCATION

JAI_ _ _ _ ~

________



ROCK ('

xr

FIFIRLD

WALLI*UC

PROJECTLPCION

KNOXVILLE PARK

____ ____ ____ ____ ___LOCAT1IO .MAP

3 $ -.7-7

.A:KK~ j~ -*. :~ A - ~ 7~ 6
-. ~'g4. 3



[K ~ 0

REO RM

RISEUR

KAN3AS

VIC JNITY MAP
LASHUC 3 a - f

*A__ __ A

KNOKYILLE pAnK - _ _ _

W.S. ARMY 100*Mt. 4STROCT

~NM~ iiiLOCATMO MAPS AND E4OWU

* ~PLAT I - >
* -~-W41



J-ANUARY fE8RUARYI MARCH PI JUNE~.UY AC

1982~

-- 1983'"

7NO

.4 .. . .

vm

. . . . . . . . .. .

~ JAUAR I~BRURY ARC APRL MY JNE ULY44G

.Y R OR P . ........

LAKERED"0C

_ _ _ _ _ _ _ _ _7_



T 
y ~ AAIL4  

S EPTEM~ 
pC~~ ~E~PDCME

FfSRUARY MARCH Pr

4A 
?WARAUtJ~

mllm
7WO IIa

MM~

70As

~ X1M

MAY1 4 u

tst

4.i



U ~ SEPTEBER OCTOBER NOVEH8ER 0780,-- - RED ROCK'S 742 PLAN
ELEVATI3N DURATION
SIMULATION 1921-1984 DI

775 JAN 1 THRU DEC 31

7X770

7fam 7-

w 765w
4- IL.

z
H 760

W 755

750.c

1,C1

0 to 40 s0 80 100

PERCENT EXCEEDENCE

B!

------ 4----

Ff-i

-~~3 -~M . - .- _ _ _. %
-~~~(O P OF - -- - - - --

iFOCF - - - - - - -- - - -O I

- ----- -

i 4 i AOCK IPLATE 2LINI



~PLA

190/
x0 0 0 10 2OTR264

VP TA S A.9

VP; EL- 10 70 P , LEN 1 1
710 COR LEN100 -- 4 - 22/ 0

PLA

VPI EL-70700
CQCVE LE0N-100 I

C..... To TO .f7 ..O -.C q L0 c

01019

r- 
ST .11 

r

-5 2URVE LENI0 
--- -- Lo--- -

0-0 2-0 400 -008-0 -00 iz1 '
5- 4- _ _



'A ... ..

PC STA-3.99 43; pC 30A4'25.32 PC SIA10-96,42 PC STA14-09.97 PC STA-16-93 87 PC STA-15-27 P~..6 ~ ~ P T.i: 4 IT~*8 1SA7i 1 ~ A 8

1*37*26'11" L H' 34'07" R 1-13' 04'06" L 1-64* 14'35" R 1-9114'10" L 1-2- 1611" R

DO-2O 00'00" ,D 020--0O" O.10*00'00" 00-30,0000" Do'20*W' 000" O201 00,00"
PLAN Dc*200611' DC-20,06I11" 0c.$000'4

6
' Oc-.*21,1

3
" Dc*20O' 1 C.20,0

6
,1l"

t.9 02 3.02 T-65 63 7-119 9t '1-23 14 '1-701

100 50 0 100 200Ft R'286 48t R-286.48 R.572 96 R-190 99 R-286,46 k.286 48

L -186,.18 L.7.84 L-130 68 t-214 14 L-461 le L14 07

C:1:3 $I C-7.64 C-130 40 C-203 10 C-46 13 r-14 01

SCAL.E V'- 100' (- 00 E-0 03 C-3.75 E-34 b2 [-0.93 E-07 09
U-lb 1b M.0 03 M-3 72 M-29 24 M-0 93 M-0 09

-~ - /A 00
--- --- --C U V L N 0

t~~P SizTl-__ C0-9400

'V~ EL-72 00 0

00 R 0 E0 CUV 00E0N0 00 00 0- 0 DD o

-- - UR\E-LM-

4 0 0 0 00 080 0 ,0 12 0 16*4 0 04 NN00 2 2iN

3 2 ,

7t



W '4

01,'

• 96 50 PI SIAS-29 2 4 P1 STA. 1.62.04 Pi SI[A-15.29 8 7 P1 STA-170.1 Pl STA-16°34,81 t'

Z.99 43 PC $TA.6"25 32 PC STA-10.96 42 PC STA-14.09.97 PC STA-16.93 87 PC STA.18.27.6061 PI STA-6V33.16 P STA-12-27 10 PT STA-1624.11 PT STA-7-4005 PT STA-18D41 1 4n c

X1L 1,'407" A 1-13'04'06" L 1o64-14-35" R 1-9-14'10" L to2"18'11" R /
Ce Do.0" O0O0' Oo 00*0'0 Da. 30" 00,00" D 000 0O0" Do- 0n000,l, ,.t "' I .

oc-' :20°O6,1" MODI0°00,415
'  

D¢'30* 21'13" 0c.20"06'iI" 0c-20106
'
W 

''
.e o . em n Il" , , '

R.3,92 T-65 63 I-11.91 I-' d4T70 ( / .. " , ,J
L-7 84 L-130 65 L 214 14 t,-46 18 L-14 07

C.7 S4 C-130 40 C-20.3.11) C-46 13 C. Ot .0

.o03P r.3 PC 5 .3 42 P-0C93 C-o 09 "1.,8 '
/

0
-P-03 m-3 72 0 - 2 4 P-0 93 P.0 09 , ", /,.

Ell p .6, 07'.0O,

-I 3 S4-A81-2114 J.4 R8 .1402i

- C.? 64085 C-l0 0 20.r C6t3 - 0

I, 1690

ch.=844 844.,Sa., 0+0 toSt.220

000 Rod RAs~ by lot I,

_ , , . "' ' •,"AJr 1-"hc _7_

~~'--VP1V~ SIA-20,24 00/jjI F>' '' ~v; EL- 12600

VPISIA20. 2 . 1 .....34~'~'~w

CUIRVE 1LA0E

i I710

-- V P I S T A - 7 4 e s i tio nD t p p o e
VP 1365 70c -sy.boI .cllo a, po

69C

- ____ _____ j 68 u.s. ARMYv ENGINEER DISTRICT

ROCK ISLAND. ILLINOIS

Osoigne by' DC 401140 fi!cRATO9AL RIVER ANO GR881488LT
I _____ _____67 MULT-PURPOSE TRAIL

-~~~- Rr. b ED ROCK SEGMENT 11

I ~plan and Profile,

-- -'___ __66C Chiscli'd by' Sta. 0+00 to Sta. 22+00
-0 co _ co' i-r- R-I. N'. ( - 6 Reviwed by- e~

174 00 16.00 18+00 20+00 22 00 ca. f4llC CodelU~? ?

--------- L A T E 3



I V

mmon

V~h ,/ ' - -. it

Sf

AN

PLi t6 1. 53" L10I1

00 so 0 ~ too _ _-r _ _ - -63 304" Dc37

------ T-5 21 !:24~ 95P SA

R&JAFOV.C95 00.cr R 15 00.

CURV94E- LEN9

720 _____ _

1810 -

LO~ CI'- (* ("JV .j* Cc Q CONM1 Lb"hf) 01* EL or -If
Lt ~ ~ ~ ~ ~ ~ ~ ~ ~ UV 66L 6 ui - lA 6 - -( O~

790__ Vp ST-32 '. NN _N62 C
___~~~~~~V -. __ _ - C' N '-O lC 00

B2 0 
C U R V E L E N-~0 3 . 0 1 03 4 0

7801 51 _ _-3-



PCSA2-22 PC STA2246,44

PT SIA--1 6 PT STA24-52 44

.0 l26*2r*32-* L. 130-4'59" L

q00.2OO00" Do.20*00OO0
DC.20*0oe11 Dc-20O06'll
T e7 .35 T7900

- . R:P26 45 1-2646
L-0312 29 L-154 16
C-131,12 c.15 31

F4~ )?f p IA.25.64 61 PI STA-26-06 41

.~ PL SIA-25-56 24 PC STA-26-e661

~ ( ' FT 5TAZ6*'2 79 Pt 51A.27-05 64
I.11 1836, 14 t23' 32'09" 1

I Do.2 0000 .00 t641"
D C.2006lI1 Oc.631

30
'
4 9

,-I ~0 N\ 39 M-2 00

P4 IA27621 ISA.. A3 PSIA32,4 64 PI S1A.3483 015 P1 STA-40* £60 PI 1 A.4A-01 86

* " \~' 'N "\' PCSA2.20 PCs#,%I PC STA.2s.79.06 PC STA-31.1I73 PC $?A-34*32 53 PC5A3192 C54..61

[A N P! S1A21-28 79 PT ~$sQ Pt STA.3t,50.99 PT STA-32-45 06 PI STA.3491 65 PT SIA.41-29 64 PT SIA.43-11 69

T .63. 51153" L -14 .7" l1711 04'13" 1 -I38-1225' R1 1.30,* 39322 11 1111'3151' L I- W 17'36" 1

:10060'18'41" 0oo-8114l 00-100000" D-60' 1'41" Do.60* 18'41" Do.47- 44'4' 0,.2615*lb
toDW C*6330'40, CDc37110"' Oc.100046' DC6330'4" Dc.63 30'49" Dc.49*14'55" OC.38*56'332

-T-59 21 t-24,95' T-90 25 T-32 90 1.3065 T1.55 1-10 1S

R-001195,00 R-155 06 1.572 96 R1.95 00 R-95 00 R1.120 00 R1.150 00
100 L105 99 L49,47' .179 04 L-61.35 L-59 12 1,233 59 L-32 19

C-100.49 C-49 26 C-178 31 C-62 is C-58 11 C-198 42 C-32 12

9 C16 94 E.1 gg E-1 06 E-5 54 E-4 7q (-93 30 E.0 87

M-14 36 M-1 97 M-6.96 -5 23 M4.56 M-52 49 U.0 6

810

-I' - o O VPI STA.32'62 1____ 5________

IVPS 7176 70 E-940
CURVURV LEN--O ,00

V~~VP EL-766 70 00
CUCUVE LEEN100

VPVP EL 766.00

VPI STA-29-24 - -4- -- - 76C S~

VPI EL-766.30
CURVE LEN-~250

- ~~ -- - -t 
75q -_ _ _

on_ 
- - 72C CI

0 to to 10 OD. 0'21 C U4 0)0 toN to1 a)N a!- r!--c

S'8-00 30#00 32-00 34,00 36t~ 00- - - 4

4 420320 -



P1 STA.22-29 61 P1 STA.23*77.44
PC STA.21,i2 26 PC STA*22.IS.44
PT STA.22.94.,6 PT STA.24.52.91
1-26 27132" 1 1,30 49 59" .
00.20100001' Do20 0000'"
0Dc20104'ti" Dc*20'0'11"
t-67,35 T-79 00
R.286.41 R-286,46
L-132 20 L*154,16C.W~.12 C*152.31

C-7.81 E.10,6
k. 7.60 -10,31
N STA.25*,46.1 Pt STA126*11.41

PC STA-25.56 24 PC SIA,26*-6.81
PY STA26.72o60 PT 56A-27405.64
1.1118136" 1 t2 36" I 1 I0'R

24554 0o10000 04016t 4*616t" Do.20100'47 6011 IWO" NV

Ot.20"*0" Dc*60e 30'4" .....c e.

5-2110 48 R5 00 11.2 C1.4

4 t 1194 .3.519 2o 35 L.;3,o 9C

L56C.55 2 .39 2 O.[ .

694460 F.40 L-K2 00 r 4-

TA-.1110 25 P I STA-30*70.21 P) STAV32,4 64 P STA,34*63 01 P. STA*40-12 60 P1 STA-4.01 80 1'

S9 -200 P (1.207984 11108

• TAo~.13 CSk2*ge PC STA-31*-81 73 PC ST'A-34*37' 53 PC STA-38-2t6,75 PC SFA.41.85,71
s"-aM 7T.2 0 PT STA*31*-58 09 P1 STA,32145 08i PT $TA*34-91.65 PT STA-41-29 84 PT STA-43,17 0ig9
-: i7or R 17" 15413-" L 1.311.12,2t5" R 1"351 39'221" R 111" 31'51" L 1-12- 17'3 8" R V--ON Lrx"' 4

1 -36" 57 54" ' 10o*OO 00 Do-60* 18i'4V' 04*60* 15i'41" D0-47" 4414 7" Do-38" 11'5.0" pue roell e -
37" W817- Dc-10' O0'46" Dc-63" 30'40" DC,63* 30'49" Dc.49" W455" Dc,38i* M'33" Rod Ros 1efimI

4 9 c90,25 T-.32 90 T-30 107635 1-16.1b500 R.5;2 96 R-25 O0 R.95 00 R-I20 00 11.150 O0 Ot '
WE 47 1-179 04 L-6i3.35 L-59 12 - 233 59 L-32 19 \i

'

9___ 26__ 787 1 -218\l

C-38 17 C-198 42 C-32 12so -7 706 E-5 54 E-4 79 E-93.30 E-[0 87 -,€ ,"',/
97 M-.98 M.-6 23 M.4 56 u.52 49 M-0 86

781

IA. .44 L-PI Sr 30 67 0 V S A 3 5 4

L-- 793 20 \Vl EL-740 VP I EL-794.00

791 40 -r

CURV LEN-80 77C

Revisions

_____________ ______ ______ 76C Symbol 0..crotion Date Appoved

_ _ _ 75C_ _

---- 74 U.S. ARMY ENGINEER ISTRICT
CORPS OF ENGINEERS
ROCK ISLAN, LLW4OIS

Deigned4 by, ad$ MOM$E 14ECRIATONA. RIVR AND GRE911UE4LT'
-3- MULTI-PFgROW TRAI

us --v a' Ho, e ROCK SEGMENT Hi ASDrawn by: CW

--- nbPlan and Profile,

1 - Chockd by- Sta. 22+00 to Sta. 44+00

N 2 1

PLATE 4

II I I I i I I I I 1 " | I r I 0 tI I | by'



Ill-'V 100'

DURA I I N30

Wl ' --4-4

VPI- -I -0

SC00 " 10

760

o h 0 tIN .0 -i. .

11i-4,-0 §Q (:I II OH.4

5/80 I- 0 60



&~ ,, ~Pi STA-45-22.g7 PI STA.47-84.56
*~ ''PC STA-43-85.08 PC STA.46-98.15

PT STA-45-891 PT STA-48*30.37

* . . .1%1052'12" R 1-1313'21" L/ 008* 18'41" 00-1000,00"
Dc863'30'49' Oc-1000'4

8
"

7:137.89 T:66.41
R 95 00 P57 2. 96
L183.83 L-132 23
C.155 46 C-131 93
E-72.45 E-3 84
M-.410 WM-3 at

Pt STA-52-91 47 PI STA.57-44 59
PC STA49-99 55 PC STA-55-01 8

IcPT STA-53-18 86 PT STA-51799 04
1-l127* 43'39" L. 1- 1 56,51" R
Do-40* 00'00" Do.40- 00'00"

- c-40* 51'37" Dc*40- 537"
.7.'. --. ~ T-291 92 T-242 92

ThC:257 19 C-246 77

Pt SYA-59-62 23 Pi STA-61-72 38 PI STA-63-43 95 PI STA-65-53 81
k C STA-58-47 72 PC STA-60-70 26 PC STA-62-97 33 PC STA-64-76 49

- " 'PT STA.80-85.59 PT STA-62-72 38 PT STA-63-90 37 PT STA-6.V 53

.-43'34'28' L 1-20-12'41" 1 1-9118'17" L. 1-30'12'30"
00.20,00,00", 0010,00,00" 00-10,00,00" Do-20 00'00"
De-20,06211" Dc-10* 00'48' Doc10* 00'46" 0C-20 061'

T 114.51 T-102 12 T-46 63 T-77 32
PLAN__ R:2158 48 R.572 96 R-572 96 R-286 48

L-211787 L-202 11 L-93,05 L-151,04

SCALE*1"- 100'

VP STA-9-29

vP111.Pt6 U0 1126g

VP II I -tilt /n O

OoOVI ONII 
.410 01

Vh IIV II -MMR

00r_ 0 O0 00 0 - 4:14 't in

116 0 n00P) 00 0-n- 60 0 2 66*0

0) 1 0 r LO 4 r



PI STA.45-229 P11 STA.47-6
4

.
5

S
PC SA43.5 ~8 PC STA46-9

8.1
5

PT STA-4S-6891 PT STA48.30.
37

4.1105212" R 1.13,13'21' L

Do.60- 1841" 0@10 000

De.63'30'4
9

' O.-10,00
4
6

1.13789 166.411D
k__971378 R.572.96 I

L. * i 3.83 L-132.23

-
c.15.46 C-13I 93
E-72.45 E-3 84

M-.41.10 44.3 at

P1 STA.52.91.
4

7 p1 STA-57-44 59

-,. PC STA-49-99 55 PC STA.55-01GS

PT STA-53-18 86 PT STA.799.('
1i27* 4319" L. 1.115, 56,511

Ocz.40*00'00" D-40*00,00,

~/ \~V,-;-- - ~ -29192 1.24292 
"'. '" Z*\"

7*~

- 1.-319 32 1-297.37 
Ag..

'-" -" 6 1.9 3 4E.-13 8 7 7 
'~ h ! . .i

- - ' A 480 14 M4.70 48

SA54,
3  Pi STA.61.72.

38  Pt STA-63-43 95 PI STA6553 8Si

PC SA5-584
2  

P T-8? 6 CSA- ?3 PC STA-64-76 491

PC SIA-0S 
9  

PT STA.82?2.38 PT STA 63 90 37 PT STA682 S3- 
',,,

1-43- 34'2 L 1-202 '4 L t9 0 ~ 0 4 20100,7C

0 0. 2 2 0 4 o w D o. 9 0 0 -1 0 8 0 4 6 D1 - 2 0 '2 S '

Dc.20,48 -I 64.80 89 46 
.- 

89 
j "9 -"

R:57 96R-64E-22 04E903*I8M-20,46P,, M-5~ 89 
'.

181
~-t

sm161'

Vil SI A~ N9 
, '

0: 4 h i l 8 '4 h 'k

V14 1t .00 go810

ROC ISIW LL- N ".

C m1 M I N I A C A PR'-- 
-1 

A ND-- - - - - - --1

sta 4400 to Sta 6+0

-.--------I,'

-- 01) -t 
' 

COR4 OF ENGNEERS

MIM - y C4 41 I N C4174 (4 N c4 N 0 1 ~e ROC, IShNot I Iof
00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4441 go ODD 00g - g oo0 0 0 '0NI 0 0 0 0 5!L ati

3 -
24- PLATE 5



441,

PLAN.

IP ST 6-4

'"I Ii L ." M
050 (&§IR') I_ I N070

SCNLE 000

VP IA 1-

80

760

780

IN 50 _l It r- It r 0 0
04Lf n J~ to 00 Nt In' It C1 oN to V) N It l KN

NNi N .- ci~ 1,)I 4'J 6r C' Oc
C' N~ C1 c"I NNi 0N 0(C LA'

E 66-00 68-00 70*00 7Z+00 74.00 76-00 78.00

5 4T



Ii Pi STA-48S60 74
(1 PC STA-68-59 78

a' ~ I'PT STA-58-61 71
1'0 23'0" L

I 
Oo*20 0000

7-),- I"DC-20" 06111,

'to T-0 96
II R-286.48

Lol 93

PI STA-73 15 11

IPC STA73-1104

~// -7', PT STA-73-19 18
'1 4jj1. 

1.)° 37'43" L

/1 /J f~' a:20: 00:00',
c Oc20 0611l"

"",- /,R-286 48

L-8 14

C-8 14

x E-0 03

E-0 03

. . - .- P1 STA,84-15 74 PI STA*8572.42
t , I PC STA81.98 00 Pc STA-85.48 55

toPT STA-84-26 05 PT STA-85-96 14

8*o--w-30' 39'57" R 1.10- 54'22"L
D0-57' 17'45" 00-22* 55'06"
Lc-60- 00,00" Dc-23" 04'26"

PLAN1 .217 75 T.23 87PLNR:100 00 R-250 00
L 

2
28 06 L-47 58

_00 50 0 100 200FT C-16175 C-47 52
- I-139 61 f1> 14

IA-58 27 M-1 13

SCALE 1"- 100'

VPI SIA A-64' 49

VPI - -L-O /0 -

VVII) 'vPA-'4A-

(VV tL 
77

k .... . I ( 5N -..

VI')k 6)2640)
° kNII00 1* VI'IL.0)4 (1))

COWLdI I tNlOO

VPI SIA-88--
~~~~~~~~p - -- - - - - - - -_ IEL-801 00

VI T- CURVE LEN 100 P S A

CU) IVP E I-T

-CURVE I

-"..,.-4 --- ,.j -- o o o oELo

0o- ' - i V0o +-r0 t) 0o O r O O_ to
1 C4 0 IN t -l 1)8P 0 00 - " f-, 0 Oi'

m.0 0 7 *0 ,  7 00 . 76.,00 7 ED O o, 8200 84*00 860.0

- A.0860

700 72,0 74-Q 76007+0...,)A



!i Fl STA-6.80 74 P STyA71,2i541
PC STA.68.g 79 PC STA-70-4068
PT STA-6 .8171 RT STA-72-29 69
-1'21'09" L 1.-4.48'23" L

44L2 000'O0" Oo-201 00'00"
r d , t c-20061' Dc-20'06' r

R".86.48 "'-286.48
L.193 L-219 03
C-i 93 C-213.74

SEo0.00 E-22 29
It MID0 0 M-20 68

I Z PI STAo73-15 11 P1 STA-74*82.81
PC STA-'73-t104 PC STA-7437 90
PT STA-73.19 18 PISTA-75-27 00
1-1' 37'43" L 1-17' 4910" L
D O- O* 00'00" 0o-20" 00'00"
c-201 'TI" Dc.20" 0611"

N// 7-4 07 T-44.21
1 .R286.0B R-256 48' L-8~~1, 14 L-69.10// .', " , " "

C-8 14 C-88 74 fee Ottawa

E-003 E-3 50 ' . " ,li

Ps STA-84-15.74 PI STA-85.'2 42 P1 STA-87.83 13 |/,\J 11 .
PC STA-i-98 00 PC STA-05.48 55 PC STA-67-65 67 , .'-'

P PT STA-84-2605 PT STA.85.95 14 PT STA-88.00.4 ,-1130-39'57" R -10*54'22" L '.7'59'5" "
0o-57

° 
17'45" Do-22 55'06" o-'2

* 
55'06"

oc-60,00'00" Oc-23'04'26" Oc-23
°

04'26" F W. Krai,
T-21775 7-2387 T-1' 46

-0 00 R-250 00 R-250 00
L-22 06 L-47,59 L-34 86. ,
C:181 7b C-47 52 C-34 84 j' N " '1 I
E-139 61 C-I"4 E-061
M-58.27 M.1-0 61

61.1ii~ 1-0.1lol I H

a. I

- ' 4 /i| #

'-, " ',, . illp.,la Il / "r _ | ll| I ,

___ _ 1. ItI Ii I I I M ..... ....... ' 1 V=-

, n Planit14 Hn Prfi0

V.t--.4a, t. 6, to.t 8+0

I I rtN R 0 IA114

.1 _... I Ol 1- IO O ia r ' ' i" oa by,/ 4e9 ...1414

VI.N6" u00 "2C.... .. I.o,'1A

"I I 1

144 WNW LI.. i.

l i i!II ! I I I II I I IIII I I IIIII I I ]I II ii iiiii

CL*,#E LEovla

VP SYA-11791
-1--i' ~~VP1 EL-792 00 18 - - -' -'c

CURVE LEN1-80 -----. . -

71 U.S. ARMY ENGINEER DISTRICT
CORPS OF ENGINEERS
ROCK ISLAND. ILLINOIS

1 Dehigned by.,l 0984NE RECREATIONAL AIVER ANO OREENSELT
Ifj76( MULTI-PNURPOSE TRAIL

'Y~~-t---~ "V4- -- ~* c-o RED ROCK SEGMENT 1I

I I I __________Plan and Profile,

47 I 5 Clacked by 1 Sta. 66+00 to Sta. 88+00

00 00 i u0 00 00 010 Reieedby 11 1 0)01 4tt) Humbler
to, ea w o 000 co3080-0 '- - slueeot Of

PLATES6



VV,

PA

100 50 0 200

I ~ ~vp EL8;'20 ' 0

B30 CURVE LEN-2001

V~~VP STA-O4C4
-- ~~P VPIEL80,0

81- CURVE LFN13

- -~~v~ *5, V SA-g.g
VP VLP81

300CRV bLENCRVELE

790VP VP'ATA-5-9

VP: EL-793 00780 A CURVE LEN.100
VP1 s A9B 'Pl STA-90-76
VPI EL-7 9 00
CURVE LEN-5O I 4 EL-789 00

F.d 1 O' O 92.6 -94O0 N 98l~



P3SA-07 26

P I~ S I A -6 9 .4 1 6 4P C S A .9 0 * . 8 
4

7P1 STA.90-20.52 PT SIAVi-070M

Do-25B 35'52" o2 38,2"
Oc-28*5

7
46" 0,28157'18'

T-39 91 7:34 43
R:200 00 R 00 00

C. ?a 28C-7 aS

IJ.2 Q11

"%TA.93.62 67 pi 53.9I462

PI :,IA.94,t 41 PI ZOA.90? 22

CP../10420U~.b1,3.0 49'
s\ .31 n,, 2."s 3)

2.M, 1.000

f -12. 34 (.7

M-1 21 MJ. 4 1

'I'.A.200.91 4, Pt ,YA.204*20 HY9

PC 'A.2002tl 229 PG ,IA04-4
4 

2)

0c-.S* 04*06' 0O*38 2220'jY

Tc2 50436:3 2(.21 61

\PLANp 00 W,0

Ot .~o \N 0 50 0 200 222022 Cl. 27 -7 M 41

SCALE 1". 200'

-~~~ 
6- '-~V

I j-_ _ - -- I - -A VPI EL83 00 -- _ _ _ 8

VPI STA-104-46

VPI EL-807,00

VP: STA-100-31

VPVP EL 8200

VPI STA-92-16 CURVE L.EN-70 --j---- i---.'
CUPOE L100

100 i

00) 070 to0 070 - 4 a) O

C>00 0-0 000 , 0 . .2 C-(4 n)C4 r)N )Co'4 .

100 W70 1,0 00 r, 200 r, 00 a[ C07 o 077 0 M00 070 07D07 07

0 400 96-00 18p 6? 02 100 - ~104-00 106-00~ 108,00O

98#001001



Pt STA494 6164 PI VA0-73 26
PC STA-69-4173 PCT SIA.90.3t02
PT SIAt40.22P I-100

1 -'.22.34 Is" R 1.19. 31,59 1
DO-25,38,57,00.281 56,521

Oc26*,8 - O?''57f

4-70000 R.70000
t.7679 L-cs so

pC.7 P ?a2t (676S

14 ~ ~ ~ ~ tt A-3670At A%

f-4,0,2 R~ -W-. "

-61 #1. 41-

L-Id^U 3

-W1- 4

86q

U.20 65U- 3

____ ~ 2q

S~Al003I_________________________________________________________

AV~~~~~~~I. LEN.70 a.____ a___________

250 Lbt' E4*4E 60TR,EN. 0 CI-

PlanE andPr-Ir

I rt-1 1100-3A1 ~--;j----- ELt81 000 o t.11Q

ROO tS AOV. LLW-



N41,

Amm Af4oiuuJ d~L3Ayw (01vg

SECTION ON EXISTING GROUND LINE

bt cfp4 c-ow1b4 W")4.

CUT SECTION

rpv
AILSETO



U- 111 .2V'-

av0 . ,"..

CU SECTION *

CTOFNEITIGGOJOLNECTADFL SECTION

001111011.



7. VANd

' 9'
v2C~ ,U~. 6 . : -

.c IA'4 I
PAC1U6 V-44 -b

C&coTo ANDFIL ECIO
WIM141-4m4 a'wPHAa

FLOtA~ (OUIesw 
C4-* 

ropt

4~.4C"Lit

TRAIL SURFACING DETAIL

U.S. ARMY IN*liftla OITI~

coops OF mlI a~wsn$

ROGN, 141.44. ILL,1MOI

40" a

-am-

3211



..- .. ... .

/J



* **~*~-~ - -r~--- -

714

I Nmo trw

2.Ccca Ne0*, e he e
Marp NORtrw 1 etr f

hasa 62

N2



ft 'I'1Vtit3 2 I I

14 %

u

0.-

N'i

SIT4-

U.S. ARMY ENNUEER OISTRICT
CORtvs of efEIMNEERS
ROCK ISLANO. ILLINOIS

M , OW$ WRA&UOtA N Inu.U A0416MM

0== n CK SESUS1111NY 0

#ofes:Highway T-15 Trail Underpass.
I. C,1~rin~ja/ rPlan

2.Geneww/ Sit P0/11A See Sheet IIRed Rock r~,/ , LMtpia Comfy,' ow& By ,qL.

PLATER9



I

Sa. co rI m ....

5ea. k i 
304 (__ _ _ _ __ _ _ _ _

3-- ?54_____ 
___

C ~ ~ 1 /___ TIM___

SC TI

ow~



3- -------

2

f*,r-i r-0;

go 
4 

M R.)-

CL 
-VC.77R)'

J~.~CCCLP 'lP

4.

___ 
4'

~ Vi 1'
_____ 

~L

','jAIR ~i i 777)

IC U l,.V =- T & W , 4G W .

5 ~ ~ 4i alti r) 4-10La

I.--T

4 R 40YT R / -I-L i C LIy -

SECTION S2CTION ($'



--------

LKL

CCL 7P)

\07p)

st 9

CULVERT & -WflNGWALL PLAN

cIZ Acl ~IU cm to,~ 4.00 Pei *39 DAYS.
3 53 umi k4&3 *AM 63 c7*rhlL ptu. ty-sa XBL.

3. A=: EI3ZW9't 00 % IAI AM ?Q &X M=-=

-. 4. sI? rumS $33 PLATZ 9.
S. fUIIL Ocaam LM~ 1 3'-4* UZZ MUM ram[==

Oro wo MR1 arL1was & VlaL3 pm SAM-3

maL4s Gotlm- -

-J-.IITxs

Otto _ _ _ _ _ _ _ _ __WT

_________________________ISTrait___________

SETO S.46 'r, !4GN~~SRC

* :O~PAT O10NI4LR



- -V

rr

idieet 271C_ _ __ _ __ _ __ _4

-- --- --- -

*~ ddiec A3d

Dil *~ A

* L4
6w - -



4

Too. *ad ft-

re

I Niddt JI CaN

5fi'a' Rail ZCt *

kd"ms 414iZ? Aa 2*mimd Ms PecArA*

-~ - !A2#~(O')ELEVATIC

I

k- -u.4-1" 1MAMW4
31. MA W .6-I .SP"A ' C .A

TXA h LI M orm§ * :9

W a cv- = Z2(DS' c ! MV

___v PLAN V " m att
_____ mr I4 rm * ?ws m aI

Se W.
Of'O4- - 3IMCON "a. PLn ='mmp

W7 A&!MM 5=1 O CU. COP AU *AXUW S1)'0.
mrbaf3t .. ~ ~ZI ~7f X1IA.

A.WIVW L1 C* -ICINa

4.1 ~ Ia:10C i .aIC1Q~



ME 1,W

~~L_ __-

lit

04Ra"t~ ]MO 4W,7'A 0A- rzr6'A

h~a#ad z

Nwh MpeI4ELEcAT)"t 3)

14 A(-k Awl-21
E tSzl

V, It

PtcA~a .011a eA I

"It It

Ii~~ 4Vt

~~ bcald 4a

IkPLAN Be A2~~'C

Km" a 119~ctm vm

MO S2ca &*.. cxt&flins pmxvom

1.?""I MM t . IU's 40m ouv ef DISTRICT

ZM o" A ZX , I , I f tA xi"4. MOCK ISLAND. ILEIMiIS
Sn1W Kt* 1 1 ft wIZIM MR 1 "K M S lu AU gu&

A. WW %" IVA * -I PR
s. YU?5 ime - i .W w @ . il m vw.c? D-- WOESMO 011u Zf:RAK.MA MY" M MWUC. VW. WS )6 -s Pa Tul n= =&L rph- ________ MULl IP*POE T14AL ~ A

7w L Wo&W toc in"am r A w-m A RED ROCK SEilgiE aT

W311?I Ask 4' r___ Tintbor 9ridgi
a. vu UUMmiZ ft " bU ALO awm To in _ _ _ _ _ _ _ _ _ _ _

O U M UM. I I s I..2J W AT fASU ES . FOR__________________

2LT 11



A

P

E

DESIGN ANALYSIS N

D

I

x



FEATURE DESIGN MEMORANDUM #6

WITH ENVIRONMENTAL ASSESSMENT

DES MOINES RECREATIONAL RIVER AND GREENBELT

MULTI-PURPOSE TRAIL

RED ROCK SEGMENT II

APPENDIX A

DESIGN ANALYSIS

TABLE OF CONTENTS

Sub ec t 
Page

Box Culvert Design 
A-i

A-i



Subpt"eb ,VC_, Pf ,-s Y. ,t7 JUL 1990
CompAAW by Checked by "Sheot of

I , i-:

-- i i '.. (74IKreF~

0. Z!

A. -- Z4,~I

oil -.

' 7

--t t-!_ , i _- , - T-]. FrT-, io -;TI4...Yth__
. .... ... 4 - - - ,---- , . . . . - . . . .. . . . . .. -. . . .. .. .

-_ 'ii__ __ __

NCR Form 31
1 Aug 80 38bA-I



Subject' c.I 7 c, ec, by T ( Sheet UL 1990

jot! I

i, _ i I

--

L

. . ...,- 1. - - . . .> .. F - 3 . . . - - ' - i- .. . . . . - I - - - - - --- -

, 76 _ I i , I i

I A uI I I -

' I i I ' 'K~ A /z C l I ' i .

('5 ,r r ,p, 4i , T~ , - . , ,

I-,... .J -t" 4"-t, '- - - -'d .. o--(- - - - -- ," -+.. .. . - - -.

... i- !i-4 - I I i / I - It

... .... :... --- .q.. .-- - - - -- --- -- 4 -1,-. .. ,--i -,"-2 -4 L A --: -J - _

... ...... . . 1 II i I

------------------------ -- ---42... iiT-.-

' i j - . --...-.. ... .. .

.... t.[ ,- -- -- I..I ____

NCR Form
1 Aug 80 38lbA-



[Subject (- _ " I11 ! : 141 , _4, ,.." . . f JUL 1990
'Computedb Checedby T C Sheet of

TC

VA7 Oy A 1_L..

:k X4 71 jt I rr I i ! P f " w '

Si • i I ' I I

, , i iZ , - 7 ,P& . !

-i , i A 7 , 1 i ' r

- -"- i

' LV) PJ5 .

.... .. .. ' ""- - -. ' .- 1 -"" -- .. .- ~ .. . ... ;

- ; . .- I . . . . . . . . . .. ,. . ...

-77 -

..... + .. . -- -- - -- - --A -4 ~ --. '- -. .--...-- .... . ..--... ..-...

C1t-. " -I.. - . ..

___ __ ___ __ _I

NCR Form 381b --
tAug 80 A-3



Subject Dt

Computed by ChekeIb Sheet of

IIt

, * I

. .... . ... - . t ,-

.ss

,.4 uA. J L .. Alli*. . /.3 ' , . 4 i. . .

-4~t . . . .

1., ; ,!-,;,,-... I.... ; ..... ," ..... - ,

I A 8

I A 4 .

-" k~~.?' T*c.& $ ... ....• .. ._... .. . . .

I I . .. ..

pg j , .,, y I ' I

-, _ .p - -, ,- .-, . ... ... .... -, .

tI II4~~
. . l ,,# . -.- - , , .t

..... -',, - F,,, 1 .7. n+, pI--- 4, .= . qW,,,,---- -It ) -x--- . - | i... 1' j ' --

(I-. it~D 4 ~ .,/ A ~' .. .. ,.,

NC.r - -I - - .... .,, ...-------- --f- ,----..... . ... . .

,A -,, - / if ! !- r -

U' ' : ".. . ..o -,.....1 ..



Sct,=y I JUL 1990
mlebyChecked by Sheet of

V X - 4 .' =1 Ad---

,I I I o f.SI '! 
I 

--- 
,

/ 
J I :I I i 

I 
r

t7

I '

6K 

A---i5 
.-- 

" .

- Vi , ~ ~ , iA , i

' 
I 

' 
I, |

(1 ,I I -- - - --.

" re ~ 1- f } '
.... .. .. ~~~~~- - - - - - - -

- - - -- - - - - - - -1 .2r.. -- ,- ----- + - - --r... .

..F -- I 
- - - - [ --,-- -

• - - -/ --T q ..... --F--T .... ! i - Il 1- - ---- - -, .. --- - -- ! -- - -

' , t- ... . .. - - ------- 1 ..,- .. .. I -- '- - ---- -- : 4 .. . ...

i I! 1 -! I i4 , . ._. i i ,

, { . .. . .. - - T .. - -I .. . . . ' . .I . .! - ; - : " - -- -- . -. .-... .. ... .. .

-- i - ...., .. .' - -- - - - - .- F - -4 - - ....I .... -- - -- 1 ' - " - - - - -- . .

..4 l l ' , , , i .. . 1 i ~ H , , ; ,4 I L -

NCR Form 31
1 Aug 80



Subject ..... . S"T JUL 199!:

Compu db , b -Chocked by .Sheet , of

--. K . .. .

re .. ..... H/. .

.,/, ?- -./ , r T1i/L4 - - 7/"~ r -6......... ... ...~ P A

V ,e, ./ 4 4f , tr rit, . .7w '~ re: ku" -.-

"". . . ... .. " -~ ' -- .. "..... ,4 ... --. . . .. . . . . . . . ..

,5".A y9/ v c~'- 7" ' 7'

AM 4V

* I /f1 rTDi A , Z i  , .L

" " '- " .. . . ...' r.., - T f . .: " . . . ..I . .. .. .... ..'' "

_ _ _ _ _t I I I t ,[, '

-. r" -o-- ----.. .- -- . .

~~~. . .. . . . .! _.. . . . . . . . . . . . . . ... ...... :- -* .. ...

.1 ,- ! T

........ -- f -{- i , I | L .. _. ..__ .... !.. .4--- - 4 - -: --

..... L _2 L2.I:]-7F LI I ! ! L

NCR Form 31
1 Aug 80 ,,

A-6



.. X. z. JUL 1990
Computed by Checked by "Sheet 7 Of 1

u/ALILA4 \w . II , . *-, 4

,~Af owl,~
4 4 g~7

A1

, I I t

4F4/ --.- - -- _ip---. . . . . .

*'~f~ 4A04 .4. ,

-I

4p4

2-1 /

/4 0^6 LF.t-7 A,* 1- 17y

II Au 0 3 1 -

S i I I I i I i l .

S; i I t I | Ii I I

' ;. t I -- -

I 

I

I ~ I I

r -4-,. 4 6:.& .*-- #-

.. .. . ..--7 ='I'--"- ,---_" •" ; .. . "I ; - .. ..... ", . ... . .. .4< - -

,C R/ 8 1 1'M ', . , 2.. .. .
1Aug80 J  < " " ,..

I i ' " , I i A 7



A

E

404(b) (1) EVALUATION N

D

I

x

B



FEATURE DESIGN MEMORANDUM NO. 6
WITH ENVIRONMENTAL ASSESSMENT

FOR
DES MOINES RECREATIONAL RIVER AND GREENBELT
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TABLE OF CONTENTS

Subject Pake

I. Project Description B-I
A. Location B-I
B. General Description B-I
C. Authority and Purpose B-I
D. General Description of Dredged and Fill Material B-I
E. Description of the Proposed Discharge Sites B-I
F. Description of Disposal Method B-I

II. Factual Determinations B-2
A. Physical Substrate Determinations B-2
B. Water Circulation, Fluctuation, and Salinity

Determinations B-2
C. Suspended Particulate/Turbidity Determinations B-2
D. Contaminant Determinations B-2
E. Aquatic Ecosystems and Organism Determinations B-2
F. Proposed Disposal Site Determinations B-3
G. Determination of Cumulative Effects on the Aquatic

Ecosystem B-3
H. Determination of Secondary Effects on the Acquatic

Ecosystem B-3

III. Findings of Compliance with the Restrictions on Discharge B-4

C
B-i



FEATURE DESIGN MEMORANDUM NO. 6
WITH ENVIRONMENTAL ASSESSMENT

FOR
DES MOINES RECREATIONAL RIVER AND GREENBELT

MULTI-PURPOSE TRAIL
RED ROCK - SEGMENT II
LAKE:RED ROCK, IOWA

CLEAN WATER ACT
SECTION 404(b)(l) EVALUATION

I. PROJECT DESCRIPTION

A. Lojg. The project site is located along the northeast shore of
Lake Red Rock, about 4 miles southwest of the town of Pella in Marion County,
Iowa.

B. General Description. The project is a 4,800-foot multi-purpose
trail. The trail discussed in this appendix is referred to as the alternate
alignment in the main report. This alignment will follow the Red Rock
shoreline within the NW 1/4 of Section 18, T. 76 N., R. 18 W., Marion County,
Iowa. Approximately 27,000 cubic yards of earth fill and 5,000 cubic yards of
riprap will be placed along the alignment to support the trail and protect
against erosion.

C. Authority and Purpose. The Des Moines Recreational Rive. and
Greenbelt was funded and authorized by Public Law 99-88 as approved on August
15, 1985. The project is for the development, operation and maintenance of a
recreational and greinbelt area on and along the Des Moines River in Iowa from
U.S. Highway 20 in Fort Dodge, downstream to relocated U.S. Highway 92 in the
vicinity of the Rad Rock Dam. Development of multi-purpose trails is one of
the projects included in the comprehensive plan for the Greenbelt.

D. General Descrlption of Dredged and Fill Material. Earth fill will
be obtained from a site within the flood pool in the southeast quarter of the
northwest quarter of Section 18. Riprap material will consist of clean quarry
run rock obtained from a local quarry. The nearest potential source is a
commercial quarry located approximately 3 miles southeast of the project area
near the town of Harvey, Iowa.

E. Description of the Proposed Discharge Site. The placement of riprap
and earth fill will be along 2,400 linear feet of the northeast shoreline of
the lake. Approximately 1,000 cubic yards of earth fill and 500 cubic yards
of riprap will be placed below the Ordinary High Water elevation of 743.5.
Aquatic habitat at the site is unvegetated sand and gravel.

B-1



F. Description of Disposal Method. The fill material will be placed at

the construction site by mechanical means.

II. FACTUAL DETERMINATIONS

A. Physic1 Substrate Determinations. The substrate of the Des Moines

River at the project site is generally composed of sand, silt and gravel. The

riverbank under the embankment site contains varying layers of modern alluvium
of mixed sand and silt layers.

B. Water Circulation. Fluctuation. and Salinity Determinations. Water

chemistry, clarity, color, odor, taste, dissolved gas levels, nutrients, and
eutrophication will not be affected by the project. Salinity determinations

are not applicable to the area. Circulation, flow, velocity, stratification
and hydrologic regime will not be significantly affected. Water level

fluctuations are influenced by Red Rock Reservoir which both stores and

releases water in conduction with its flood control purpose. The proposed
project would cause no noticeable change in water level fluctuations. Current
pattern may be slightly altered near the fill area.

C. Suspended Particulate/Turbidity Determinations. There will be a

minor temporary increase in suspended particulates and turbidity during
construction. Following project completion, these factors should return to
pre-construction levels.

D. Contaminant Determinations. Construction materials will be

chemically stable and noncontaminating. Construction will take place in a

non-industrial, non-commercial area where the soil is unlikely to be
contaminated. Neither the fill nor its placement will cause relocation or

increases of contaminants in the aquatic system. Certification of the project
under Section 401 of the Clean Water Act has been requested from the Iowa

Department of Natural Resources in a letter dated 17 August 1990 (see
Correspondence appendix), and all requirements will be met prior to
construction.

E. Aauatic Ecosystem and Organism Determinations. The proposed action

should have no noticeable effect on the aquatic ecosystem. No significant

impacts to benthos, plankton, or neckton are anticipated. Two Federally

listed endangered or threatened species, the bald eagle (Haliaeetus

leucocephalus), and the Indiana bat (Myotis sodalis are listed for Marion
County. Threatened and endangered species are discussed in the preceding

Environmental Assessment. It was determined that there would be no
significant impacts to either species. No State listed threatened or
endangered species are known to occur within the project area, and no impacts
are anticipated.

F, Prqosd Disposal Site De&erminations. The proposed project

may cause minor, temporary increases in turbidity during construction;
however, no .-iolations to water quality standards should occur. Riprap

will be obtained from an approved quarry site near the project area. The

)
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* proposed actions will have no adverse 
effect on municipal or private water

supplies; recreational or commercial 
fisheries; or water-related recreation,

aesthetics, parks, national historic 
monuments, or similar preserves.

G. Deter t v Effect on the Aguatic E.osjst".

Impacts from construction would be temporary. 
The riprap which would be

permanent would be composed of chemically 
stable, noncontaminating material.

Therefor, no detrimental cumulative 
or secondary impacts are expected to

occur. Implementation of the project could 
increase fisheries habitat through

the placement of riprap.

H. Deter naon of S r f o t te. No

adverse secondary effects are expected. 
Implementation of the project could

increase fisheries habitat due to 
the placement of riprap.
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III. FINDINGS..OF COMPLIANCE WITH THE RESTRICTION ON DISCHARGE.

1. No significant adaptations to the guidelines were made relating to
this evaluation.

2. The alternative of No Federal Action was not feasible because it did
not provide access-to surrounding recreational areas.

3. Certification under Section 401 of the Clean Water Act has been
applied for from the Iowa Department of Natural Resources. Certification will
be obtained before construction begins.

4. The project would not introduce toxic substances into hereby waters
or result in appreciable incraases in existing levels of toxic materials.

5. No significant impacts to Federal or State-listed endangered or
threatened species will result from the project.

6. The project is located in an inland freshwater system. No marine
sanctuaries are involved.

7. No municipal or private water supplies would be affected. Minor
impacts would results from construction. No sensitive or critical habitats
would be affected, and no long-term adverse impacts would occur.

8. Project construction materials will be physically and chemically
stable.

9. The proposed actions will not significantly affect water quality or
the aquatic ecosystem and are in compliance with the requirements of
guidelines for Section 404(b)(1) of the Clean Water Act, as amended.

John R. Brown
Date Colonel, U.S. Army

District Engineer

)
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4Al
5 October 1988

MEMORANDUM FOR RECORD

SUBJECT: Meeting at Red Rock Reservoir to discuss potential
impacts to Indiana bat from proposed bike trail construction
from Howell Station to Wallashuck Campground.

DISCUSSION

1. On 26 September 1988 Joe Slater and I met at Red Rock
Reservoir with park manager Jerry Dowell, IDNR biologist
(Red Rock Unit manager) Rick Trine, and Dr. John Bowles of
Central College in Pella. Dr. Bowles has conducted studies
for the Iowa Conservation Commission (IDNR) to determine the
status and distribution of the federally endangered Indiana
bat in the Red Rock vicinity and throughout the state.

2. We inspected marked portions of the proposed trail
alignment located in two separate tracts of woodland. These
are secondary-successional upland forest areas which were
disturbed in past decades by grazing and clearcutting
activities, but have been left relatively untouched since
the development of the reservoir. The majority of trees are
sapling to medium sized. However, there are also a small
number of mature aged shagbark hickories and standing dead
trees with cavities or loose bark which could be utilized
by the bats as summer roosts.

3. Dr. Bowles reported that he had collected Indiana bats
in one of the tracts during surveys conducted from 1980 to
1983. He noted that the results of his studies suggested
that the bats use a wider range of habitats than was
previously believed, including the disturbed upland forest
lands within the project area. Dr. Bowles also cautioned
that the species could be expected to utilize any areas
around the reservoir where suitable habitat is found, and
could not be assumed to be absent from areas where it has
not yet been collected.

4. Dr. Bowles indicated that he does not anticipate
significant direct effects on the bat from trail
construction, provided that the trail is aligned to avoid
removal of trees with loose bark or cavities which could be
utilized by bats, and to minimize impacts to the forest as a
whole. He did express concerns about the effects of trail
use on the overall habitat value of the woodlands, if trail
use indirectly results in increased traffic into the
forested areas on either side of the trail.

C 5. Rick Trine expressed general agreement with Dr. Bowles
regarding potential effects of trail development on the

C-i



Indiana bat and other natural resources in the area. He

also indicated that careful monitoring of construction

activities, particularly tree clearing,could help to reduce

or eliminate adverse effects on environmental resources.

6. On 27 September, Joe and I met with Jerry Dowell in his

office to summarize the discussions of the previous day and

to talk about environmental requirements for the trails

project. We agreed that close coordination between District

and reservoir personnel throughout project design and

construction is essential to avoid and minimize adverse

impacts to the Indiana bat and other environmental

resources. We discussed the need for monitoring of

construction activity by reservoir and PD-E staff, and

scheduling of construction in wooded areas to avoid periods

when bats are likely to be present. Jerry recommended that

pre-construction clearing in wooded tracts be accomplished

by reservoir staff, and I agreed that this would help to

ensure that adverse effects are minimized. I informed Jerry

that I would prepare a memorandum of our meetings and

forward copies to all participants.

CHARLENE CARMACK
Community Planner

CF:
Dist File (PD)
PD(Hanson)
ED-DG
PD-C
PD-P
PD-E
OD-RR (Dowell)
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CARMACK/dmd/6570

MAY 2 9, 1990

Planning Division (1165-2-26a)

SEE DISTRIBUTION LIST

The Rock Island District of the U.S. Army Corps of
Engineers (Corps) is preparing plans to construct a segment
of bike trail on the north side of Lake Red Rock. The trail
segment will be located in sections 7, 18, and 19, T. 76 N.,
R. 18 W., and section 12, T. 76 N., R. 19 W., Marion County,
Iowa (see attached map).

This action represents one component of the Des Moines
Recreational River and Greenbelt, Multi-Purpose Trail
project. The Multi-Purpose Trail project was included in
the Greenbelt General Design Memorandum and programmatic
Environmental Impact Statement (GDM/EIS), prepared by
Rock Island District in September 1987. This component
will be referred to in future correspondence as Red Rock,
Segment 2.

The proposed action involves construction of an asphalt
surfaced bike trail approximately 4.1 miles long. This
trail will provide access by foot and bicycle traffic
between the Howell Station, North Overlook and Wallashuck
campgrounds on the north side of the reservoir. The trail
will be located entirely on federally owned property zoned
for recreation, wildlife management, and project operations.

The trail alignment traverses a variety of land use
and habitat types. These include former borrow areas for
construction of Red Rock Dam, lake shoreline areas, devel-
oped recreation areas, plantations of trees and prairie
grasses, and natural areas with herbaceous, shrub, or
deciduous forest cover. The alignment will be refined to
minimize disturbance to natural areas and to be compatible
with existing recreation uses.

A Feature Design Memorandum with Environmental
Assessment is being prepared for this action and, when
completed, will be provided to your office for review.
We request your comments on this action concerning your
agency's area of legislative interest. Comments received
in response to this letter will be incorporated into the
Environmental Assessment.
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Please provide us with your comments on this action
within 30 days of the date of this letter. If you

have any questions, please call Ms. Charlene Carmack at
309/788-6361, Ext. 6570, or you may write to the following
address:

District Engineer
U.S. Army Engineer District, Rock Island
ATTN: Planning Division
Clock Tower Building - P.O. Box 2004
Rock Island, Illinois 61204-2004

Sincerely,

ORIGINAL SIGNED BY
PATRICK T. BURKE, P.E.

Dudley M. Hanson, P.E.
Chief, Planning Division

Attachment
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DISTRIBUTION LIST

Mr. Richard Nelson
U.S. Fish and Wildlife Service
1830 Second Avenue
Rock Island, Illinois 61201 (w/enclosure)

Mr. Larry Wilson
Iowa Department of Natural Resources
Wallace State Office Building
Des Moines, Iowa 50319 (w/enclosure)

Mr. Morris Kay
U.S. Environmental Protection Agency
726 Minnesota Avenue
Kansas City, Kansas 66101 (w/enclosure)

Chairman
Marion County Board of Supervisors
Marion County Courthouse
Knoxville, Iowa 50138 (w/enclosure)

Director
Marion County Conservation Board
Box 106
Pella, Iowa 50219 (w/enclosure)
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,11, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION VII
* 726 MINNESOTA AVENUE

KANSAS CITY, KANSAS 66101
June 22, 1990

Colonel John R. Brown, USA
U.S. Army Engineer District, Rock Island
ATTN: Planning Division
Clock Tower Building - P.O. Box 2004
Rock Island, Illinois 61204-2004

Dear Colonel Brown:

RE: Bicycle Trail Construction, Howell Station Campground, Lake
Red Rock, Marion County, Iowa

In accordance with our responsibilities under the National
Environmental Policy Act and Section 309 of the Clean Air Act, we
have reviewed the draft Environmental Assessment and Finding of
No Significant Impact (FNSI) for the project referenced above.
We concur with your intent to issue a FNSI for this project.

Thank you for the opportunity to comment.

Sincerely,

Lawrence M. Cavin
Chief, Environmental Review

and Coordination Section

RECYCLE
C-7 ... . .



STATE OF

TERRY E, SRANSTAO, Cove.-om DEPARTMENT OF NATURAL RESOURCES
LARRY J. WILSON, DiORCTOA

July 2, 1990

District Engineer
U.S. Army of Engineer District, Rock Island
Attn: Planning Division
Clock Tower Building, P.O. Box 2004
Rock Island, IL 61204-2004

RE: Comments on Red Rock Tails
Segment II Proposed Alignment

Dear Sir:

The Iowa Department of Natural Resources has reviewed the proposed alignment
of a Multi-Purpose Trail between Howell Station, North Overlook and Wallashuck
Campgrounds on the north side of Lake Red Rock. This would be approximately
4.1 miles long trail located entirely on federally owned property zoned for
recreation, wildlife management and project operations.

It is anticipated that a trail of this type will eventually be linked with Des
Moines and the Saylorville trail system. This type of a trail system will
have tremendous recreation benefits to the entire state but all area users
must be considered. The question of hunter/trail user conflict should be
resolved prior to these developments on land now managed for wildlife and open
to public hunting.

Our staff would like to be involved in the input on the final resolution tc
this problem.

Please keep us informed as a Feature Design Memorandum with Environmental
Assessment is completed.

Thank you for coordinating this preliminary planning with this agency.

DIRECTOR

cc - Richard Bishop - IDNR
Robert Walker - IDNR

k(A:clock.dh)
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United States Department of the Interior
Fish and Wildlife Service AM
Rock Island Field 01ice (ES)

1830 Second Avenue, Second Floor -U
Rock Island, Illinois 61201

COM: 309/793-5800

In Reply Refcr to: FTS: 782-5800

July 5, 1990

Colonel John R. Brown
District Engineer
U.S. Army Engineer District
Rock Island

Clock Tower Building, P. 0. Box 2004
Rock Island, Illinois 61204-2004

Dear Colonel Brown:

This constitutes our Fish and Wildlife Coordination Act report
concerning the proposed bike trail segment at Lake Red Rock in
Marion County, Iowa (Red Rock Segment 2). The proposal, as
described in Mr. Hanson's letter of May 29, 1990, is a component
of the Des Moines Recreational River and Greenbelt, Multi-Purpose
Trail project.

The project would involve construction of an asphalt surfaced
4.1-mile-long bike trail along a portion of the north shore of
Lake Red Rock. The trail would be entirely on Federal property
currently zoned for wildlife management, recreation and
operations. We have visited the proposed construction site, and
have concluded that a bike trail would have no significant
impicts on existing fish and wildlife habitat. Approximately 12
feet of right-of-way will be required for the trail, and careful
design of the alignment should preclude the need for clearing any
large trees.

The reservoir project lands outside the public use and operationE
areas are open to public hunting, and provide habitat for several
species of game, including ring-necked pheasants, white-tailed
deer, cottontail rabbits, fox squirrel, and bobwhite quail. A
potential hazard to trail users could occur during the shotgun
deer season. It is our understanding that trail access during
the season will be restricted to public use area segments.

The Indiana bat, a federally listed endangered species, is known
to utilize timber on the north shore of Lake Red Rock for
roosting activities. The construction of a narrow multiple
purpose trail should have no affect on the use of the area by the
bats. This precludes the need for further action on this project

C-9



as required under Section 7 of the Endangered Species Act of
1973, as amended. Should this project be modified or new
infor nation indicate endangered species may be affected,
consultation should be initiated.

We appreciate the opportunity to work with your staff on this
project. It you have any questions or comments on this report
please do not hesitate to contact Mr. Chuck Davis of my staff.

Aincerely,

Richard C.Nso
Field Supervisor

cC: IADNR Des Moines (Don Cummings)
TADNR Indianola (Chuck Kakac)

CD: hw

2
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BARR/lj/6349

July 18, 1990

Planning Division (11-2-240a)

Mr. James Jacobsen
Bureau of Historic Preservation
ATTN: Review and Compliance Program
State Historical Society of Iowa
Capitol Complex
Des Moines, Iowa 50319

Dear Mr. Jacobsen:

The Rock Island District of the U.S. Army Corps of
Engineers is considering plans to construct a 4.6-mile
multipurpose recreational trail at Lake Red Rock, Marion
County, Iowa.

In order to assess the potential of the proposed
action to impact significant historic properties,
American Resources Group, Ltd., under contract to the
Rock Island District, conducted an archeological survey
of the proposed alignment. The enclosed report entitled
Phase I Archaeoloqical Reconnaissance for Red Rock Multi-
Purpose Trail Segment II details the results of the
investigation.

The archeological survey failed to identify any
significant historic properties that could be impacted by
the proposed trail construction. The survey encompassed
approximately 5.6 total acres. Based on the results of
this survey, it is our opinion that the proposed project
will have No Effect on significant historic properties.

We request your written comments on these actions within
30 days. If you have any questions. please call Mr. Kenneth
Barr of our Environmental Analysis Branch at 309/788-6361,
Ext. 6349, or write to the following address:

District Engineer
U.S. Army Engineer District, Rock Island
ATTN: Planning Division
Clock Tower Building - P.O. Box 2004
Rock island, illinois 61204-2004

Sincerely

ORIGINAL SIGNED BY
PATRICK T. BI'PKF PF

Dudley M. Hanson, P.E.
Chief, Planning Division

Enclosure
C- I



State storical Society of Iowa
IOATie Historical Division of the Department of Cultural Affairs

August 14, 1990 In reply refer to:
RC4 90063018

Mr. Dudley M. Hanson, P.E.
Chief, Planning Division
Rock Island District Corps of Engineers
Clock Tower Building
P.O. Box 2004
Rock island, IL 61204-2004

RE: COE - MARION COUNTY - LAKE RED ROCK - CONSTRUCT 4.6 MILES
OF MULTIPURPOSE RECREATIONAL TRAIL

Dear Mr. Hanson:

Based on the information you provided, we find that there are no
historic properties which might be affected by the proposed
undertaking. Therefore, we recommend project approval.

However, if the proposed project work uncovers an item or items
which might be of archeological, historical or architectural
interest, or if important new archeological, hastorical or
architectural data come to light in the project area, you should
make reasonable efforts to avoid or minimize harm to the property
until the significance of the discovery can be determined.

Should you have any questions or if the office can be of further
assistance to you, please contact the Review & Compliance program
at 515-281-8743.

Sincerely,

James E. Jacobsen
Deputy State Historic Preservation Officer
Bureau of Historic Preservation

/akh
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DEPARTMENT OF THE ARMY

ROCK ISLAND DISTRICT. CORPS OF ENGINEERS

CLOCK TOWER BUILDING-P 0 BOX 2004

ROCK ISLAND, ILLINOIS 61204-2004

August 17, 1990

Engineering Division
General Engineering Section

Mr. Ralph Turkle, Chief
Water Quality Planning Section
Iowa Department of Natural Resources
Wallace State Office Building
900 East Grand Street
Des Moines, Iowa 50319-0034

Dear Mr. Turkle:

The Corps of Engineers, Rock Island District, is
constructing a "Des Moines Recreational River and Greenbelt"
project called "Multi-Purpose Trail, Red Rock - Segment II".
This project will connect to an existing Federal trail just
downstream from Red Rock Dam and run north along the shore
of Lake Red Rock to the Wallashuck Recreation Area.

The trail in this project is approximately 4 miles in
length. The trail has an asphalt paved width of 10 feet
with 2-foot shoulders on each side. The trail will cross
two streams via concrete *uivert and fill and will pass
beneath County Highway T15 via a 12'W x 10'H x 200'L
concrete tunnel.

The construction of the trail will involve placing
approximately 27,000 cubic yards of earth fill and 5,000
yards of riprap bank protection along the north shore of
Lake Red Rock.

The total estimated volume of materials to be placed
bc-c the calculated Ordinary High Water (O.H.W.) elevation
of 743.5 is 1,500 cubic yards. Approximately 1,000 cubic
yards of the fill will be earth fill excavated from a nearby
:)rrow site. Approximately 500 cubic yards of the fill will
be clean quarry run rock.

An Environmental Assessment (EA) will be prepared by the
Rock Island District. Aspects requiring processing under
Section 404 of the Clean Water Act are in progress. A copy
of our report will be forwarded to your office for review.

-- We are requesting your expedient review and issuance of 401
Water Quality Certification for the proposed project.
Enclosed is an application packet containing the forms and
project information.

c-I 3
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Tf you have any questions regardinq the project, please
call Mr. Tim Hess of my staff at 309/788-6361, extension
6554, or you may write to the following address:

District Engineer
U.S. Army Engineer District, Rock Island
ATTN: Engineering Division (Tim Iess)
Clock Tower Building, P.O,. Box 2004
Rock Island, illinois 61204-2004

Sincerely,

obert W. Kelley, P.E.
Chief, Engineering Division

Enclosure

I 4



DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT, COkPS OF ENGINEERS

CLOCK TOWER BUILDING-P.O DOX 2004

ROCK ISLAND. ILLINOIS 61204-2004

-.. . AT TENTION Dt

August 23, 1990

Engineering Division
General Engineering Section

Mr. Abie Davis
Marion County Engineer
R.R. #5, Box 2
Knoxville, IA 50138

Dear Mr. Davis:

The Corps of Engineers, Rock Island District, is constructing
a "Des Moines Recreational River and Greenbelt' project called
"Multi-Purpose Trail, Red Rock-Segmnt II." This project will
connect to an existing Federal trail downstreaii of Red Rock Dam
and run north tc the Wallashuck Recreation Area. The trail has
an asphalt paved width of 10 feet with 2-foot shoulders on each
side and is approximately 4.0 miles in length.

The trail will cross Marion County Highway T-15 just north of
Red Rock Dam. Where the trail and highway intersect a concrete
underpass for the trail will be constructt~d. The underpass will
be a 12'W A 10'H x 150'L cast-in-place reinforced concrete box
culvert. Two 50-foot-long retaining Walls will extend from The
north end of the tunnel giviag the inderpass a total length of
200 feet.

The underpass will be constructed in an open face cut through
the existing Highway T-15 embankment. The underpass wi~l be
built in two phases so the highway can remain open and traffic
will not need to be detoured. After construction of each phaje
the underpass will be covered and the affected highway pavemeat
repaired,

Enclosed are two prelim:inary drawings which show the
underpass location and general features. The underpass is
currently programmed for construction in spring 1991. We will
furnish you with a copy of the Design Memorandum and plans as
they become available.

C-15
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Please provide us with your comments on this action. If you
have any questions or require additional information, please call
Mr. Tim Hess at 309/788-6361, ext. 6554, or you may write to the
following address:

District Engineer
U.S. Army Engineer District, Rock Island
.TTN: ED-DG (Tim Hess)
Clock Tower Building - P.O. Box 2004
Rock Island, Illinois 61204-2004

Sincerely,

Rbr:--Kelley,1
Chief, Engineering Division

Erclosure
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